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MASSES OF SOFTWARE 
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| Hokie SSE POWFATAAN 
| | OPTIONAL EXTRAS 

_ eet se AS232C interface kit , £8.20 
Aaa fo ids: interlace ... fag, 50 





. " hse driven & hardware kit. £356.00 
] Pea rea ea READY BUILT 
CORTEX WITH OPTIONAL DISC DRIVES FITTED COATEX B — Basic machine « RS232¢ 





16 BIt COLOUR COMPUTER = =~ 


ALL THESE FEATURES PROVIDED AS STANDARD! 


High speed 24K byte extended basic interpreter Assembler & Disassembler 

Powerful TMS9995 16 bit microprocessor Auto line numbering facility 

48 bit floating point gives 11 digit accuracy Full renumber command 

High resolution (256 = 192) colour graphics Simple but powerful line editor 

Memory-mapped video controller for 3D simulation Buffered i/o allows you to continue secunnd the 
Independent 16K video RAM program while still printing 

16 colours available on the screen together in Flexible CALL statement allows linkage to machine 
Graphic mode code routines with upto 12 parameters 

Fast line drawing and point plotting basic commands 

High speed colour shape manipulation from basic Basic programs may contain spaces between keywords 
Full textural error messages to make programs readable without using more memory 
String and Array size limited only by memory size 64K RAM using latest technology 64K DRAMS 

Real time clock included in basic Over 34K bytes available for basic programs even when 


Interval timing with 10mS resolution via TIC function extended basic includes IF-THEN-ELSE 
Named load and save of basic or machine code programs Supports up to 16 output devices 


Auto-run available for any program Screen and cassette included as standard 
Powerful machne code monitor Supports bit manipulation of variables from basic 
ULTRA POWERFUL 24K BASIC Error trapping to a basic routine included 


Basic supports Hexadecimal numbers 


COMMANDS LOG KEW ? RANDOM SGET 
ALN Sak . ENTER MAG 
SIZE S¥5 STATEMENTS UNIT LIST TOF 
CONT rie IF BAUD PLIRGE TON 
Mel SIN ELSE CALE NUMBER DIM 
Bi ON DATA RENLIM DEF 
FUNCTIONS CAB GoTo REAG BCOT NEW 
ABS CAF GOSUA RESTOR GRAPH END 
ADR MEM Pop RETUAN TEXT aT 
AG Wivwo REA ee FPL af a 
ATN LEN FOR TIME UAPLOT CRE 
SIN NICH NEXT WAIT CCLOUR MEM 
cos POS ERAGR Save ChAR MWD 
EXP COL INPLIT LOAN GPAITE BASE 
FRA MoD PRINT ESCAPE SKAPE 
INT AND NOESC SPOT 


Export enquiries to: Powertran International, Hollam Down Farm, 
Lopoombe, Salisbury, Wilts SPS 1BP 0264781545 Telex 477407 Zenmon 


21 Hanley Road, Southampton 
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omputing Today is constantly on 
ok-out for well written ar-— 


| ei and programs. If you think 
that your efforts meet our stan- 
dards, please feel free to submil 
your work to us for consideration. 
All material should be typed. 
Any ¥ programs submitted must be 
listed (cassette tapes and discs will 
not be pees ted) and should be ac- 
companied by sufficient documen- 
tation to enable their implemonta- 
tion. Please enclose an SAE if you 
want your manuscript returned, all 
submissions will be acknowledg- 
wed, Any published work will be 
paid for, — 
All work for consideration should 
be sent to the Editor at our Charing 
Cross Hoad address. 
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INTERRUPTIONS . 


[he tinal part in our series on 
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DRAGON 32 OWNERS 


Mow you can Buy a professional disk system to turn your Dragon into a real computer! 








DELTA DISC SYSTEM 


THE DELTA DISK SYSTEM gives 
YOU sens 


* An affordable disk system 

* Powerful DELTA disk commands - 
see right 

* Random, Sequential and 
file-handling 

* Simple plug-in to DRAGON - 
unlike other systems there are NO 
HARDWARE MODS needed ta run 
DELTA! 

* Easily expandable 
megabyte storage 

* Full range of business, utility and 
games software close to release 

* The price you see is the price 
you pay - NO HIDDEN RAM 
upprade costs 

* Uses under 2K of user-RAM as 
DELTA is held in EPROM 


Indexed 


LOOK to 1.6 





DELTA CARTRIDGE - contains DELTA Disk Operating System, User Manual, demonstration diskette. 
DELTA | - DELTA Cartridge, User Manual, a single-sided 40 track (LOOK) drive plus free cable 


DELTA 2 - as DELTA 1, but with a double-sided (200K) drive 


Disk Interface cable (supplied free with DELTA 1 or 2) 


ENCODER 09 assembler/disassembler/editor - integral with DELTA 


INFORM - Data Base Management System commissioned especially for DELTA systems 


SCRIBE - true lower case on DRAGON! 


Below is a live 'screen dump', generated by our HIPRINT 

program. It clearly shows the features and display potential 

of SCRIBE! mrprey ys S er ae 
BLRIBE for the URAGUN Je 


ts FULL UPPER and lower case direct 
from the keyboard 


An enlarged 42 x @4 screen display 
which ¢ives a superb READABLE text 


Fill text display on AlL-res Screen 


Autenatic woderline & 
1 user-defined arammies 


Precision character position command 
Qivitg super subser vets 
2 late &r 


white text oisplayw o&t con 


1eu PRINTR@ command extending to |868 


m8 4imost doubling screen aréa 


Cassette £13.95 DELTA disk £14.95 





DELTA contains the following 
powerful new words, all accessible 
| | directly from BASIC:- 
eee st a) 
SAVE" SAVERM" LOAD" 
LOADM"™ KLIP" RUN MM" 
CHAIN" APPEND" DIR 
ie INIT CONPIG KILL 
, ac ASSIGN VERIFY SELECT 
tig COPY BACKUP CREATE 
FLUSH OPEN CLOSE 
PILES END# RESTORE# 
DIM# BOOT INPUT 
PRINT FIND BUILD 
Do IF EOF(x) THEN 


£99.95 
£299.95 
£345.95 
£9.95 
£34.95 


£39.95 


ENCODER 0) - is a full symbolic assembler using standard 
mnemonics and pseudo op-codes. Source code can be 
incorporated into BASIC programs. The monitor section 
contains commands to allow memory display, modification 
and execution, Memory block move, breakpoint handling, full 
disassembly and a full editor are only a few of its many 
features. The most powerful assembler/disassembler/editor 
available for the DRAGON 32. Available as either an 
integral DELTA fitment or on cassette. 
Tape £29.95.Disk - see above 
2S a ee a 
HIPRINT - screen dumper 


- will dump the entire contents of your DRAGON 32 
high-res screen to a high resolution printer. Can be used 
for design, display ctc (see left), Availasle at present for 
EPSON printers only. Other modules to follow shortly. 
Tape £13.95 DELTA disk £14.95 


POSTAGE and PACKING | 
Software 95p. DELTA systems £4.50. 
ALL PRICES INCLUDE VAT. 

send SAE for full catalogue. 


PREMIER MICROSYSTEMS 





_ 208 Croydon Road, Anerley, London SE20 7YX. 


TELEPHONE 01-659-/7131 or 778-1706 


BARCLAYCARD 7 


(25 (Pa Soh IBS 


Dealer and Overseas orders welcomed 
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i Software News 


INNOVATIVE 
TRS 80-GENIE SOFTWARE 


_ from the professionals 


£000 REWARD 


Below you will find described a new program entitled 
Enigma. It is a true simulation of the German 
wartime cypher machine of that name. It will 
encipher messages which may be communicated 
to third parties by any means who, assuming they 
have the key, will be able to use their Enigma 
program to decipher. 

We will pay the sum of £250 to anyone [who has 
purchased the program| who can demonstrate an 
infallible method of deciphering the coded message 
supplied in the program's instructions. We consider 
Enigma to be the best program of its kind on the 
U.K. or U.S. market; contestants may therefore use 
any orthodox means to crack the code, including 
microcomputer programs other than Enigma. 

The original message and keys will be lodged with 
our Solicitors for safe keeping in a sealed envelope. 
In the [hopefully| unlikely event that the code is 
cracked by more than one person, the reward will 
be paid to the first customer who demonstrates to 
us that he has succeeded. 























MOLIMERX LTD. 


During the 1939/45 war the German Army and Intelligence used a deciphering machine called Enigma. It 
was a fascinating machine and the stories that have surrounded it are equally interesting. There have been some 
four or five books written about the machine, and with regard to the way in which the British counter intelligence 
managed to crack the code. 

That they did so was the culmination of some fortuitous circumstances, a lot of luck, but mainly it was due to 
the fact that the people who did it were extremely clever mathematicians. The fact that it took so much brain 
power, plus a rudimentary type of computer and a specimen of the machine in order to crack the code is an 
indication of how complex that code is. 

The Enigma microcomputer program that we are selling is a simulation of the original machine, together with 
one or two improvements which were suggested by Gordon Welchman, who wrote the book ‘The Hut Six Story”’ 
last year and was also the leader of the team that cracked the code. 

Although the machine and, therefore, the program is so complicated, its use is amazingly simple. One simply 
inputs a key and a message and the code is supplied. To decipher, the message is input again with the key and if 
the key Is correct then the decoded message is displayed. With the cassette version it is necessary to Input from 
the keyboard but with disks both inputs and outputs may be to disk files if required. A printer is of course supported. 

The code may be transmitted in any way which the written word can be transmitted. Companies who wish to 
fully protect their communications will no doubt have the program generate the code and then tap it into a telex. 
Tape users will have to send either the output from their printer or write down the code direct from the screen. 

Enigma is a fascinating program designed, not only for those people who are interested in encryption 
professionally or as a hobby, but also for companies or private persons who wish to communicate with others in an 
entirely secure manner. As is shown by tive above Reward Notice, we have great faith in the powers of this piece 


of software. 
ENIGMA (Tape) ... €17.25 
ENIGMA (Disk) ... £23.00 
InclusiveofV.A.T. P&P 75p 


TEL: [0424] 220391 1229696 MO LIM ER X-LTD TELEX 86736 sorex G 
A J HARDING (MOLIMERX) 


1 BUCKHURST ROAD, TOWN HALL SQUARE, BEXHILL-ON-SEA, EAST SUSSEX. 
TAS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 plus £1 postage. 
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News: General products 











SMALL IS BEAUTIFUL « 


Texas Instruments have added yet 
another compact computer to their 
range: the Compact Computer 40 
(CC .40), the firat in a new series of 
portable computers tor 
protessionals. The CC-40 has an 
integrated LCD display, is 
programmable in Enhanced 
BASIC, and can run pre- 
programmed applications sottware 
loaded from either plug-in sclid 
state cartridges or from small tape 
cartridges. The system is battery 
operated and fits unobtrusively on 
a desk or into a briefcase: it is 
designed to be used as a smal! 
desk-top personal computer and 
for data communications, 

The computer console has a 
34K built-in 30M that contains a 
BASIC language interpreter; the 
BASIC is compatible with the T! 
BASIC used in TI's Home 
Computer family, Calculator 
functions are easily available 
through immediate equation 
evaluation: the computer contains 
OK of user-addressable RAM and 
can be expanded to 16K. The 
CC-40 has a suggested retail price 
of £169, 95. 

A plug-in module port is 
provided for application sottware 
of up to 128K of ROM, and can 
also be usea tor expansion of the 
RAM. The back of the console 
houses a Hex-bus intelligent 
peripheral interface connector, 


Three low cast Hex-bus peripherals 


are available; an RS232 interlace, 
a printer/plocter and a Watertape 
digital tape drive, 

For more details of these or 
other TI products, contact Texas 
Instruments Limited, Manton Lane, 


Bedford MK41 JPU. 








CONGRATULATIONS 


~ongratulations go to Mr 
Wolstenholme of Deansgate in 
Manchester who gave the tirst 
correct anawer to the little (or 
snould | say micro) competition 
that we held on these pages in the 
May issue of Computing Today. 
We asked you to identify the 
computer into which Cambridge 
Microelectronics MIMEC L.2 was 
oluaged in the photo we showed. 
Most of you quessed the correct 
answer: it was an Apple, but lucky 
Mr Wolstenholme was the first to 
ne picked and should be receiving 
ais MIMEC L.2 shortly, Thank you 
‘oO all those who entered the 
competition and thanks also te 
Cambridge Microelectronics for 
generously donating the prize, 


LINKING TOGETHER V 








The success of the LINK 4&02 
micro has enabled Hesearch 
Machines to reduce its price. The 
list price of the basic LINK 4807 
with b4E RAM, BASIC in ROM, 











40/80 character line lenaths and 
network interface board, drops 
down to £596 trom £685, The L4 
system with high resolution colour 
graphics drops trom £907 to £722 
while the dedicated network server 
with dual 544" discs drops from 
S220) to £2141, 

Hesearcn Machines are 
offering a 10% discount on the 
new prices to schools and colleges 
so taking into account the local 
Education Authority quantity 
discount arrangements, a typical! 
education price of a LINK 4802 
system L2is £483, Research 
Machines computers are already in 
use in over half of UR secondary 
schools and most colleges, so it 
you are interested in more 
information, write to Research 
Machines Microcomputer Systems, 
Mill Street, Oxford O42 OBW or 
‘phone on O865-249866. 


GAMES PEOPLE PLAY 


It you nave ar. IBM PC you might 
be interested :n the new joysticks 
from Kraft. Precision linear 
potentiometers have been included 
for more accurate cursor control 
and quicker response. The toggle 
switches give instant selection of 
spring centreing or tree floating 
operation, and the patented stick 
mechanism gives smooth fingertip 
control. Dual axis trim controls are 
included in the design for tine 
tuning the joystick to individual 
software, and the two fire buttons 
are conveniently placed for fast 
actor, 

With a retail price of £37.95 
plus VAT you can get more details 
from Pete & Pam Computers, New 
Hall Hey Road, Rossendale, 
Lancashire BB4 6)JG, 








STICK WITH IT 


Following its success with the ZX 
Spectrum, the Competition-Pro 
Joystick is now available for the 
VIC-20 and Atari 400 and 800 
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computers, The Joystick has eight 
direction commands and two large 
fire buttons and costs £25 for the 
ZA aopectrum, p lus stylish 
interface, and £16. BO { r the 

VIC-20 and Atari versions 

You can now link vour 7X 
Spectrum to Centronics-type 
printers with the use of a Kempston 
Centronics interface. The interface 
comes complete with connecting 
lead and is priced at £45 including 
VAT (mail order £1 tor postage 
and packing), this price including 
a l2 montn guarantee, 

For more information on any 
of the above please contact 
Kempston (Micro) Eh chiens 
IAQa Redtoard Road, Kemnmston, 
Bedfordshire MK42 8BL or phone 
0243-852997, 


SATISFACTION 


GUARANTEED 


the middle of the year 50% of 





a personal computers in use in 
the country will be beyond the 
protection ol the air met nutacturer s 
guarantee. ae 5 23 ‘ecast comes 
Irom insura ince bri rokers Gishan 
Brown and ¢ ee y whoin May 
introduced the first specialist 
insurance scene to be desiqned 
specitically tor personal 
computers 
The » Personal ( romputer 

Insurance Scneme covers 
computers and their peripherals in 
the home, in eaucation 

estar lishments and waile in 
baat porary use at the office 
well beyond the normal prote: tir 
of a 12 month guarantee to eR 
‘all risks’ cover against both 
internal breakdown and accidental 
loss or damage, including damage 
i eg transit, The cost of the 

scheme starts at £7.50 per year for 
a system worth up to £ 100, and 
increases progressively with the 
value of the equipment, For a £500 
system the annual cost would be 
£15. To be eligible Du tet 
rust be no more thar two 


lt ‘I TO 


the com 


years 


old at the time the insurance policy 


is taken out. The policy can be 
kept in torce for as long as the 
eguipment is owned, 

Full aetails aboul the scheme 
can be obtained trom Graham 
Brown & (Jo (Cauildtord) Ltd. 
Bigs Court, Guildford, me 


(SU 1 4EY or ‘phone 0483-65 


FOOLED YOU 





VIC-20 owners will be aware that, 
due to idiosyncrasies of t 
machine's memory mapp! ng, 
games which require a 3K 


expansion will not necessarily work 
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with @K or 16K expansion 
cartridges. Many solutions to this 
Saleen have appeared and Mr 
Micro have come up with an 
mice called RAM DAM which, 
when used inc she tion with a 
re Soi ease re SK or 16K RAM mack 

Tool the V Vil 0 Jinte beli Ving 
sa it only a 3K fitted. This 
means that those VIC-20 owners 
Who a aye Previously purcha: % sed fa | 
16k or ER Commedore expansion 
will not have to buy a 3K 
expansion in order ‘to obtain access 
tc the wide range cl ava ; 
which only require 3K expansion, 
To add value and demonstrate the 
elfectiveness of the new package 
Mr Micra have included a new 
qame (Microinvaders) and a 
memory test program. 

The RAM DA Mt SaACKage 14 
avail able directly pie Mr Micro 
Limited, 69 Partington Lane, 
owinton, Mancnester M?7/ SAL tor 
£13.95 including VAT or from 


good Commodore stockists. 


SOUNDS INTERESTING ¥ 


Timedata are 





+ expanding their 
business to cover hardware add- 
ons tor Sinclair computers; the 

the range is the ZAM Sounc 
apa Retailing a £29.95 inclusive 
of VAT and 2ostage and packing, 
as 89) 1? three channel 
sound ge nerator chip to give 
huge range of programmab le 
sound et ae The ZXM can be 
used with either the ZX] or ZX 
Spectrum veo) adaptor being 
needed} has a nine pin I/O 

wh LC he can be used with low 
Atan!Commodore joysticks. 
Other Sin at add-ons can he 
plugged into the back of the ZAM. 
The built-in amplifiers and 
loudspeaker can also | be usec to 





if WSes 


ani 1 
socket 


COs 


boost the LA Ope stru ms peep, 

For mors 
Limited, 
Laindon, 
or ‘phone 


information, contact: 
16 Hermmells, 
Basildon, 
U468 


Tix inex Ee 
High Road, 
Essex 5915 6ED 
418121, 


CONSUMER NEWS 


BRIEFING as 





A new type of joystick intertace for 


the ZX Spectrum, the TE 122 
Joystick Interface, is available: it 
mimics the operation of the ZX 
opecirum keyboard, enabling a 
vast range of commercially 
available software to be used 
without any software or hardware 
moditications. An eight-way switch 
network has been added to allow a 
degree of ‘customization’ to other 
program ret es pines The unit is 
supplied with one stick and a 
turther stick eee pe added if 
required. The TE 122 is supplied 
fully packaged with full 
instructions, a4 ne game ol 
Snakebyte and one sti . Ibeosts 
£24.95 including VAT and a 
second stick ts available tor £7.95 
Mark your order TE 122 for the 
basic package or TE | 123 | tor the 
second stick ana send off to 
Thurnall Electronics, 95 Liverpool 
Road, Manchester M3 } BBG 7 

All 260 branches ol Dixons 
will now be stocking tne Orie 48K. 
Already stocking the micro are 
W.H. Smith, Greens, Laskys and 
Micro C as well as specialist! 
outlets all over the country. 
Also, by the time you read these 
words ot wisaom, the 16K © ric 
snould be available. Althc er Orie 
originally had intended bott 
versions to be available anliok in 
the year, delay in the 16K's 
introduction was ¢ ‘aused 0 rtly by 
the unexpectedly high demand fo: 
the 48% machine and also « 
some technical prob 

A, cataloque is av railable trom 
Hedaitch Rlectronic: on all their 
mail order products for Sinelait 
computers, All sorts of qa 
included such as various 
connectors, |/ ports, ribbon 
cable, RAM packs anc more. 
more details please write to 
Redditch Electronics, 2] Ferney 
Hill Avenue, Redditch. 
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COMPUTERS | 
Gemini Galaxy 2 


“| would place the Galaxy at the top of my list” 
(Computing Today, April 1983) 
*ATwin Z80A Processors * Serial and parallel printer 


*&CP/M 2.2 Operating interfaces 
system * Cassette and light pen 
* 64K Dynamic RAM interfaces 
* BOOK Disk Capacity %*& User definable function 
* 80x25 Video Display keys 
* Numeric key pad C4 A495 
* 42° Monitor included (£4 749.24 inc, VAT) 





: | : = Peet Se | ; Sart 
Total support for Gemini & nascom Products 
nascom 3 available from MicroValue | 80x25 Video for hascom Batata sh 
Based around the successful Nascom 2 computer, this new system can Nascom owners can now eo professiona 


be built up into a complete disk based system. Supplied built and 80x25 Video display byusing the Gemini GB42 
tested complete with PSU, Nas-Sys 3 Intelligent Video Card with on-board ZB0A. 








and Nas-Gra. his card does not occupy system memory 
space and provides over 50 user controllable 












| functions including preg character set, fully 
48K Systom a compatible with Gemini GB05 and G8 15/809 
£549  k631.351nc. vary Disk Systems. Software supplied on Gemini 
ee system disks. Built and lested. 
CP/M 2.2 The Micrevector 256A is a high perlormance graphics 
41 00 [E145 inc. VAT) | display interface on an 80- BUS and NASBUS compatible card. 
STE lias OM a te See ed Various graphic primitives such as vector and character 
eneraion are executed in hardware by a Thompson EF9354 
NASCOM 2 KIT raphic Display Processor. oe rates are typically 
C225 (€258.75inc. VAT) 1million pixels per second giving full arimation capability. 
—————— eed Various vector and character types can be selected. 
Characters can be scaled to give 254 different sizes. 
Built & Tested MV 254A Suitable for TV use (PAL-UHF) £499.00 + VAT 


MV 2546 Suitable for TV or RGB monitor £220.00 + VAI 


£285 (£327. 75inc. VAT) 


Phoenix 
P12 Monitor 


A high quality data 
display monitor, ideal 
forall Nascom and 
(Semini systems. 
Z20MHz resolution. 
Available in amber or 
green phosphor. 


£110 





SHARP MZ80A 
aa 





| Electronic magnificence from Sharp 


Z80A C.P.U. - 48K RAM - 4K ROM - Industry standard Qwerty 
keyboard with numeric pad - 9" GREEN C.RT. - 4200 baud 
cassette - Music and sound : Realtime clock : Enhanced BASIC 












‘ Fullediting facilities + Internal expansion, - == i (E4126.50 Ine, VAT) 

PRINTERS neti ei 

6436 (£504.40 inc. VAN ae xs Olivetti Praxis 41 
26 (£504.40 inc. VAT Re aes eat 

Epson RX80 = Complete with R3 232 


interface and numeric key 
pad. This module enables the 

’ Proxis 44 to be used as: | 
* a Personal Computer 


£298 (£342.70 inc. VAT) 
EpsonMx4100 Type ll 


£496 (£569.95 inc, VAT) = 


console 
NEC 80234 , 
£339 (£380.95 ine VAT) J * fnteselly low volume 


SEIROSHA GPAODA 
£245 (£246.95 inc. VAT) 


Daisy Wheel Piaien 


Smith-Coronoa TP-4 €485 (£557.75 inc. VAT) 


* a fypewriter 
communicating point-to- 
poini, orvia modem, or 
acoustic coupler. 


£595 (£684.25 inc. VAT) 
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LOW COST SYSTEMS 
Micro Professor MPF Il 64K 


MPF Il is a most exciting addition to our range. Based 
on 6502 microprocessor this machine offers 64K of RAM, 
high resolution 4 colour graphics, and sound. Standard 
BASIC Interpreter Is Applesoft compatible, allowing 
MPF lito read and write tapes In Apple format. 
Complete with excellent 600 page manual. 



















































* Micro Professor £233.92 (£268.99 ine V.AT.) 
® Joystick £413.00 (£414.95ince V.AT) 
* MPF Il printer £161.53 (£185./5inc V.AT) 
* Software Cassettes £4.34 (£4.99 ine V.AT.) 


Dragon 32 

A powerful colour computer for under £180 
* 32K RAM 

* 6809E Microprocessor 





MICROVALUE 
DEALERS: 


AMERSHAM, BUCKS 


* Extended Microsoft Colour BASIC algirriiedn st om og Centre, 
* 9 Colour, 5 Resolution Display dh goa) Ae y 


* Sound through TV § octaves, 255 tones 


£152” 























* Advanced Graphics BRHSTOL 
Full range of Dragon software available (E47 Sine. VAT) | Target Electronics Ltd. 
46 Chery Lone. 
. — Tet: (0272) 4244196 
Sinclair ZX81 


EGHAM, SURREY 
Electrovalue Ltd., 
26 St. Judes Road, 
Engletield Green 
Tel: (07843) 3603 


LEEDS 

Leeds Computer Centre, 
40/462 Merrion Centre. 
Tel: (0532) 458877 


IPSWICH 

MOW (Electronics), 

47/49 Woodbridge Rood East. 
Tel: (0.473) 78295 


LONDON Wi 
Henry's tadlo, 

404 Edgware Road. 
Tel: 041-402 6822 


LONDON SW44 
OFF Records, 
Computer House, 
28 Battersea Rise, 


Sow avallable through MicroValue 
a real computer for bess than £50! 


| #Sincloir 2X81 Computer £43.43 (£49.96 inc. VAT) 
* Sinclair 2% Printer £34.74 (£39.95 ine. VAT) 
¥* 7X81 Learming Lab £47.35 (£19.95 inc. VAT) 
* Software for Sincloir from £3.43 = [£3.95 Inc. VAT) 


Sinclair ZX Spectrum 

NEW LOW PRICES 

Colour, sound andhigh resolution 

graphics from only £99.95 

* 16K ZX Spectrurr Microcomputer £86.92 9 
(EYS-95 Incl. VAN 

*& 48K 7X Spectrum Microcomputer £13.00 
(£129.95 incl. VA’) 

* Sinclalr ZX Printer £34.74 (£39.95 inc, VAT) 


Texas TI99-4A 


Colour, sound anda typewritertype F ee Clapham Junction. 
keyboard for under £160 = aS = Tal; 04-223 7730 
Atruly expandable microcomputersystem | B-y—y-y yp 9 oor | | 

with a wide range of educational and :, 222 = =e -iplpedp P| MANCHESTER M49 
games software. i Sue Se Sees ee eS EV Computing, 


om oo s | 700 Burmoage Lane. 


* Texas T99-4A Microcomputer 16K | Tel: 064-434 46446 


£439.08 (£159.95incl. VAT) 

* Voice Synthesiser Unit £43.43 
(£49.95 incl. VAT) 

# Peripheral Expansion Unit £430.39 (£149.95 Incl, VAT) 

* Disk Drive £278.24 (£319.95 incl, VAT) * Disk Control board (for above) £465.70 (£189.95 incl, VAT) 


NOTTINGHAM 
Computerama, 
(Skytronics Ltd.) 
357 Derby Road 
Tel: (0602) 781742 





ORIC 4 ORIC ( when used with the ORIC MODEM will allow access to PRESTEL-Viewdata, 
which has 200,000 pages of interactive information covering sport, travel, 
hotel bookings, games, etc. 


Telephone orders 
welcome 


— 


* ORIC 1 48K Microcomputer 
£147.79 (£169 95 incl. VAT) 

* ORIC 4 

Communications 

Modem £68.69 

(£79.00 inel. VAT) 


| SR me me rem rem enren, Y 
i sy i a a en SP 
ee appt a me nrg 
Se oe, ee oe eee ee eee ee ee ee ee ee, 
ee At TE Ao St 


walle ee U3 


REAL value — from the Professionals 
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News: Professional systems 








BUSINESS NEWS 








BRIEFING 


Zenith Data Systems has appointed 
Maplin Electronic Supplies to 
handie the cistribution of its range 
of electronic kit products marketed 
under the Heathkit brana-name, 
This appeintment allows Zenith to 
concent on its rapidly 
expan di in ng oa roc Seales 
operation. Incl uded in the Zenith 
rrr ONT Pr produch ranqe 

e £100 series of Bi 16] DIt 
microcomputers, which are 
available in low-profile’ and 
in-one versions with either 
Winchester or tlexible disc 
contiqurations; colour and 
monochrome monitors; and the £29 
‘srnmart terminal. [ne systems are 
primarily sold in the UK through 
OEMs, dealers and systerns houses, 
Zenith Data Systems Ltd is at 
Bristol Road, taloucester GL2 OEE 
(telephone C452-2945]), Mapiin 
Electronic Supplies Lid is at PO 
Box 4, Rayleigh, Essex SSO SLA 
itelep hone C702-55291 1). 

A diskette drive head cleaning 
using a sale and ettective 

leaning medium, is now available 

tr im Eyecote (Data Devices) Ltd. 
The cleaning element is contained 
a diskette jacket pane tans the 


race 


LT) 
heads when inserted in the normal! 
way. A cleaning sclution 1s used, 


which is non-harmtful to the 
eri clothing and skin ana is 
pplied to the medium through a 

anaoe in the jacket. Thus the 
nead is cleaned Sieneaately by dry 
and wet surlaces. Versions for 54° 
and 8" drives are available, tor 
ga and double sided discs, 

[he kit has been approved py 
a number of major diskette drive 
and media manutacturers ana 
specilic endorsements are 
available on request, Eyecote {Data 
Devices) Ltd are at Salicoats 
House; Cutlers House, Cutlers 
Road, sets W oodha m Ferriers, 
Essex (phone 0245-5 329966), 

A new pluq- ‘in mains filter 
from Rexburgh Suppressors 
LF6 — is now available trom 
Stotrar: The LF6 is compact and 
ideal for equipment such as desk- 
top computers, VDUs, printers, 
instrumentation and so on, and is 
manutactured to meet the satety 
requirements of British and 
European specilications, The unit 
is Gesigned tor use with CEEYZ?- 
alyle appliance inet connectors, 
and the simple plug-in operation 


— the 





10 


ii Lr 24 1 b 


colleges, 


Ltd, 


Greenwich, 


1s{ ae Is 


see 


suitable tor use 
otlices. 
information please 


72 Blackheath Road, 


tT 
for 


BT im 
fee Lhe 


eonta 


London SE] 
( telep hone 5] -69 | 9031). 
A dais 7y wheel printer costing 


in labs, 


further 


«| Stotron 


SDA 


i but ottering high quality 
for word processing and 


other applications has been 
introduced by Teleprinter 
Equipment Limited. |he CAE 550 


and is compatible with 
processors and 
olfer us 


nic a Os, 


ATi is design Lee ah a 


wora 


all 


all: purpose printing facility 
iracters per second 
range ol wora 


speec 
and ne full 
elt 2Cce 
51 ninSere, 
typing For 
CoMmMiact 
Limited, 
Herts 
O11}, 





l6 cha 


sing tune 
Superscript 
lurther 
Teleprinter Equipment 

Akeman Street, 
HP23 6A] (telep hone ( 


tions includ 


and bald 


inform: 


Sel tlomele) me) mae 


Major 

minis 

BTSs af 
Print 


les 


—gt1oOn, 


Tring, 


44-283 





Many applications are being found 


where it if more con' 


VETS! 


ii tS 


have access to the VDU withsut 
t do wn and continually 


having to sit 
sland up a gain, 
DNCS have launc! 


acadition to 


ie le = 
Wit 


With this 


-in mind 
7ed an extra 


ir popular standard 


range of computer and terminal 


furniture. 


ine new 


stana up V 


OU table’ 








is 39” high and is normally 30° x 
30” but any size can be 
manutactured to special order, 
DNCS say that these tables are 
made to the same high standards ot 
strength and reliability as the 
nermal stanaard range, They are 
Gelivered in knuck-duwn form, 
being simple to assemble In just a 
few minutes with one small 
spanner. A ¥Y6-page colour 
catalogue ot al ll corm outer 
lurnilure, accessories, magnetic 
media and suaplies is avi ail abi a 
lree upon request trom DNCS, 
West <rott Industrial Estat re. 
Manchester © id Hoad, Rh odes, 
Middleton, Greater Manchester 


M24 4P] (phone 061-643 0015) 


THE XIONIC MEN — 





Mionics is claiming a major 
breakthrough in electronic office 
technology with the announcement 
ol a totally new system called 
‘MicroNode’, Mic ‘raNode brings the 
versatility of Xionics’ corporate 
lave! automated office systeme 
individual ‘Work Groups’, wh ich 
can be tne departments o! large 
[ OM Fe or indepen 16h it Alsi Hess 
uriits. 

MicroNode provides over 200 
easily used options covering 
paper less electronic mail, word 
orecessing, filing and retrieval and 
person nal C omnputing, It is 
especially valuable for the 


} 
fOr 


nies 


renensiveness of its 
communicaticn facilities. A basic 
star-contiqured MicroNode can be 
linked to remote MicroNodes via 
public switched telephone nerve 
(PSTN) leasec lines, or PSS 
connections. MicroNedes a the 
same site an he networked via 
Aionics’ well-established Local 
Area Network, XINET, which 
operates at 10,000,000 bits/second 

A minimum MicreNede systern 
comprising MicroNode itselt and 
two workstations costs under 
1,000, ine ae qs erhwere 
rnc ng soph isticated and 
nrotessional atfice automation 
systems within the means of a small 
Eames unit, 

Each workstation has its own 
processor with |ZH or 256K by 
memory, and cal wo fromm 
Micro Node ary required soltware 
or data. Various letter-quality ap a 
matrix printers can be attached 
worksta tions 

Aionics is currently working 
on additic ane facilities tor 
MicroNode which include digitised 
voice communication as 
implemented on biqger KIBUS 
systems, In acdition, Mionics has 
plans to provide a 16-bit 68000 
processor as én upgrade with a 


=oOS fs 


& 


tes ot 
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UNI X-basea operating system. 

The MicroNede control unit 
can be titted with cise pollo ol 
live, 10, 20 and 40 megaby 
capacity with the choice of ai er a 
floppy disc or cartridge tape drive 
for backup. Workstations can be 
sited up to 150 metres away trom 
MicroNode unit, Mionics are at 
Dumbarton House, 68 Oxterd 
street, London WIN SLA, (phone 
01-636 0105). 


PRICE ADVANTAGE ON 





THE HORIZON 


The entry-level retai. price of 
North Star ADVANTAGE and 

Hori b2On business microce mputers 

is now less than 33,000 as a result 
of price reduc tions announced by 


North Star. The reductions make 
the North Star ADVANTAGE the 


lowest priced integrated desktop 
workstation supporting qrapnics, 
word processing and business 
applications in the market. The 
company reduced the price of the 
microcomputers to 32,999 trom 
$3,509. Prices were also reduced 
on live megabyte hard dise 
versions for both preducts and c 
the 6/16 co-processor up eisde) 
board for the North Star 
ADVANTAGE, 

The North Star ADVANTAGE 
is an integrated desktop 
microcomputer with 64K of RAM, 
two 360K tloppy disc drives, a 640 
x 240 pixel bit mapped display 
screen, an &/-key Selectric-style 
keyboard, an eight-bit Z£- BOA 
processor and six expansion slots. 
The Horizon, an S-100 bus 
computer that can be used in a 
multi-user conligurad on, features a 
2-804 mic scessor and two 
360K tloppy ae drives, 





exer 


eens i truments hes nade 


igniticant price reductions on all 
eelete in its Sasiness System 300 


family, Cuts of up to 24% have 
peen made on speciltic models, 
with an average reduction « 
across the range. First introduced 
in September last year, the 


of 20% 
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Business System 300 tamily is par: 
of TT's fall range of business 
eystems, and includes the smalles: 
of the multi-user/multi-tasking 
systems which replaced TI's earlier 
range of OS990 minicomputers 
They are designed for use both as 
stand-alone systems for small to 
medium users or as part olf 
distrinuled processing networks in 
larger companies. 

Based on the TMS99000 
central processing unit and 
coupled with a range al 
Winchester disc sub-systerns 
orices now start from £8% 95 4 
5Mb Winchester system with 128K 
bytes main memory, to under 
£15,000 fer the 43 Mbyte System 
3/2, All models in the family can 
supper up to seven w orkstations, 
eacn consisting of a visual display 


terminal and an impact printer. 


HEADINGS FOR 





SUCCESS 


The use of word processors is 
becoming more and more 
widespread throughsut the 
business world, with circular 
letters, invoices, mail shots and so 
on now personalised by the 
computer, There can be several 
drawbacks, however, in that the 
printing of con tinuous business 
stationery can take anything up te 


four or live weeks and the resulting 
paper edges a 


pertora ons give | he 
jaqged Jook. The alternative ot 


preprinted cut sheets are laborious 
to teecl inte a printer without an 


expensive cut sneet feeding 
f | eVice 
Inmac now offer a rapid 


print ng ser vice, called 








ABCDEFGHIJKL 


BUSINESS NEWS 





otreamPrint, that guarantees to 
have the order printed within tour 
days and their express delivery 
service ae that it will arrive on 
the fitth day. Personalised 
stationery can be produced in any 
format ta a customer's specitication 
tor layout on an A4 sheet, even 
incorporating a logo. There are six 
typefaces including Helvetica 
Hegular, Times Roman and FPlantin 
Homan to choose trom and five 
types of paper: LOO gsm wove in 
white, vellum or grey - 80 gsm 
white bond and lastl y NC R paper 
(No Carbon Bacuiencih consisting ol 
80 gsm white top coy and a 56 gsm 
yellow tinted copy tor tiling, 
Separation of the sheets is not only 
easy but also gives a clean, smooth 
edge on all tour sides identical to a 
reqular letterhead, 

Overprinted contnuous 
envelopes are also available in 
white cor can be supplied to 
matching colours as individual 

envelopes. These cosi from £91.60 
ei 1000 envelopes and the paper 

tsell costs trom £39.60 per 1GO0 
opie in convenient print 
quantities of 1000, 2000 and 5000 
sheets; these costs include free 
delivery to UK mainland and all 
origination costs. Plain continuous 
listing paper and envelopes to the 
same specifications are available 
from £22.50 tor 1000 sheets with 
next day delivery, 

Heruns can be produced even 
faster in two or three days, 
provided there are no changes to 
the original artwork 

A Spec ial ces “gn and ore der 
form is available wit i full details in 
Inmac's free full colour cataloque, 

along with information on the rest 
of their range of cables and 
computer accessories. All Inmac 
products are available on a 30-day 
risk-tree trial, carry a quarantee of 
at least one year and can be 
delivered the same day, if 
required. Further intormation can 
be obtained from Inmac (UK) 
Limited, Davey Hoad, Astmoar 
Industrial Estate, Runcorn, 
Cheshire WAY 1PZ. Telephone: 
09285-67551, Telex: 629819 
egtcince G 


COMPANY LIMITED 


(2a Mecghedete Start, Asulinns, Aenpcamty XY Oe 


redendenie’ Apron (UE? OOOLL), Teles: FG A 
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TRS80 (LEVEL 2) 
ZX SPECTRUM — 2X81 
SUPER SOFTWARE PACK 


7 oe | 
LL 





25 Greal programmes on onepack: Star\Wars, Gambling Machine, Break- 
out, Trap lt. Population Simulation, Corridors of Doom, Housebreak, Towers of 
Hanoi, Butterfly Chase, The Vaull, Yahtzee, Maths, Galandar, Amazing 3D 
Mazes, 3D Noughts & Crosses, Jackpol, Bandi, Hangman - Musical. Bible, 
History and Spori, Mastermind, Spelling, Diary, Records Fileand Time Warrior 


Here are descriptions of (ust a few of the games 


HOUSEBREAK ‘You enter a house at night in an attemp te rob il of money 
and any gold and cilver items you can find. Your object is to claan oul the 
house. Inthe dark you must avole bumping into the furiture. After an interval of 
time an alarm wall sound and a short while later 16 lights will be turned an, 4 
vicious dog is then released and you have to use all your skill and cunning to 
avoid getting bitten és he chases you around the house. Any injuries caused by 
the dog will slow down your escape. [The game 1s played in real time, has 
excellent graphics and is very exciting. A néw house is gererated each time 
the gamé is played 


CORRIDORS OF DOOM! $4 dungeons & dragons type game that Is very 
addictive. You car never win this game by chance. A lot depends on 
discovering the secrets of just how you have to deal wih each individual 
monster in the gama. There is a liquid which will destroy (he Werewoll — bul 
which one? How can you tame the giant spider? Will you ever learn (he secral 
of how to defeat the Biood Devil? All of the monsters have treasures tor hose 
who are both brave and wise enough to overcome tnem, Eut to escape alive 
yOu must firs! cross some very nasty pills, Play ll again and again 


AMAZING 30D MAZES Wander through the giant 1418218 mazes 
collecting treasures, you know where they are, bul how de you get to tham? 
Extra points are awarded for finding the shortest routes, Don’! get too frustrated 
by apparent dead ends. 


3D NOUGHTS & CROSSES Played inside a 4xdx4 cube, this is agamefor 
the intellectual. Great graphics. It plays a Mean game and wins about nine out 
of every ten games it plays. 


TOWERS OF HANOI! 3 You will welcome [his classical puzzle which is a must 
for anyone with a computer. The problems difficulty depends on how many 
disks you use. ll might only take you a few minutes with four disks, but with all 
nine it could take al day, Two variations of the game are included. There is a 
constant display of Hours | Ming: Secs, so thal you know how well or how Badly 
you are doing at any particular stage. If you find you cannol work ihe problem 
out The computer will Show YOU TN Shores! possible so ullon, 


THE VAULT A high security vault in Oxford. (The game can be changed to 
centre around your own home town) has ten doors, gach with its own five figure 
combination. The cambination of the nine inner doors are known. But enly the 
manager knows the combination of the outer door, Untortunately the manages 
has got himself locsed inthe Vault. It is your job to get him out before all the 
Oxygen is used up. The computer will give you metaphorical clues to how near 
YOU are getting. The time switches which change the combination avery so 
olen can prove a problem, Thisis a case which really puts your powers oflogic 
to the test, 


POPULATION SIMULATION This is a game for two players, each 
becoming the feader of one af lhe planets Techno’ & ‘Primo, it is a battle ta 
survive. Each decade a player must decide various things in governing his 
planet, he must carefully balance production and technology against 
consumption and population. He can either negotiate wih his opponent or 
declare war on nim How about sending out an exploratior party in search of 
new wealth. Only the experianced las! very long 

TIME WARRIOR You are an expenences time warner and you have been 
seni an a mission 'o rid the Universe of imposters who have taken up key 
positions in ten differant time sectors. In this adventure you will face the 
gladiators in Ancient Rome, find yourself in a gun fight in Old America, help 
Hillary climb Everest, jaust with the Black Knight It's all to be done in ‘Time 
Warrior’, 


The tull cassette of 25 programmes is 
sent to you for only £8.95 inclusive. 


Flease feel free 10 write of phone for 
details of other programmes. 


Trade enquiries welcomed 
Telephone John Wilson on 0608 3059 


SPARTAN SOFTWARE ~ 

(DEPT. CT) On MES 

9 Cotswold Terrace, ~ 
Chipping Norton, 


cla e 


| Good graphic screen display. 


THE WIZARD'S WARRIORS: A fast moving game 
that matches developments in your skill os a player 
by becoming increasingly more devious. By offermg 
to you the full range of options you can choose how 


Spectrum 
£4.95 


| te control your warrior through the maze, A full 


implementation of this program enables such fea‘ures 
as a continuous series of sound effects, arcade quality 
graphics, double-point scoring, and—for the very 
artful —bonus lives. 


FORTH: A full implementation, Ideal for writing fast 
moving arcade type games, Allows the full colour and Spectrum 
sound facilities of the Spectrum to be used, Future 14.95 
Microdrive enhancements will be made available, 


ADVENTURE ONE: Features a save game routine as 
the game can take months Lo complete. 
‘a remarcably good version,,,.well worth the money.’ 
inelair User... 


2X61 £5.95 


MAZEMAN: A fast action m/c game that reproduces Spectrum 
the spirit of the original, . F4,95 
* is very accurate and fast.’ ... Which Microf... 7X81 £4,45 


3 1.4: Ten Jevels of play with this m‘c program. 
cedd caine eeeeuioie. F ZX81 £5095 


"In a class of it’s own,’ .. four Computer... 


INVADERS: Very fast m/c action, Includes mystery 2KG1 £4.45 
ship and increasingly difficull screens. 





7 MAES AFALLEN, BOW ST., DYFED, SY24 5BA 
_24hr Ansaphone 0970 828851 
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BBC OWNERS 


Why not ccensider the HOBBIT FLOPPY TAPE SYSTEM for your computer? 





lhe HOBBI! gives tou all the facilities you would expect from a Tloppy disc at a fraction o7 the price 


BRIEF SPECIFICATIONS: Read/Write speed of 7500 BAUD per second ® Capacity: 101K 
BYTES per CASSETTE ® Average access time 22 seconds @ Up to 138 FILES per CASSETTE 
e Completely automatic — no buttons to press ® Fully built, Coxed and tested. Just plug in and go 


e System can support TWO DRIVES ® Connects to user port ® Works on all operating systems 
eNo disc interface 










Available from stock PRICE £135.00 plus VAT 
Also available for NASCOM computers PRICE £120.00 plus VAT 


Access and Barclaycard accepted 





For more details contact: 


Ikon Computer Products 


KILN LAKE, LAUGHARNE, CARMARTHEN, DYFED SA33 4QE. 
Tel: Laugharne (099 421) 515 





Everything for the Acorn and BBC microcomputer user. 


ACORN USER EXHIBITION 
















| oo e i +4 t i Hammersmith, 
> Cunard International Hotel 25-28 august 1983 
a | The Acorn User Exhibition at the Admission charges: Adults £2 per 
’ Cunard, Hammersmith will house the ticket, Children £1 per ticket. 
largest display of Acorn products ever We have arranged for nearly every 
assembled under one roof. It will be four exhibitor to redeem the cost of your ticket 
days of non-stop entertainment and when you buy somethirg from their stand. 
education for parents and children alike. Group rates: 10% discount for parties 
| The new Electron, the second of 10 or more. . 
processors for the BBC micro, the BBC Buses: Frequent services from central 
Buggy, all the new software and hardware = London, ve 
will be on show, There'll be competitions, Tubes: Hammersmith Broadway — 
prizes, Acorn experts to answer your Metropolitan, District and Piccadilly lines. 
technical questions, demonstrations and _ Car Parking: Several car parks in the 
lots and lots of bargains. immediate area. 
If you are an Acorn owner, or just For details of exhibition stands and 
thinking about being one, you can't afford advance ticket sales contact Computer 
to miss it. Marketplace Ltd, 20 Orange Street, 


fs ‘a ,, Opening hours: August 25th-2 7th, London WC2H 7ED. Tel: 01-930 1612. 
Da ee ,l0am-7 pm; August 28th, 1Qam-4pm. 
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News: Commercial software 








data base 


hi ase is a new available 

r the IBM PC and Apple Il. You 
can instruct the computer to accep 
only certain data in certain tields 
and you can request that data 
entered is checked for possible 
errors before it is accepted, In this 
way, it is claimed that (Jhas se 
eaivalts ‘corrects errors before 
they happen by refusing to accept 
many types cf erroneous entries. I 
‘beeps its warning and then points 
out your errcr. You will be 
stopped, for example, if you omit 
important information such as a job 
number, You can optionally select 
any aata tor inclusion in your 
reports. Heports are tormattea in 
columns allowing up to 4200 spaces 
on a single line. Cince you have 
defined the reports you want, 
(Jbase keeps the designs tor tuture 
reference and use, base is 
upwardly compatible to the 
Rab titerv, [ORT EUR Ny SoD RAE RE ney Sete ee 
popular Versaform, the full system 
business form DrOocessoOr, 

The cost of Qbase is £139 plus 
VAT and more de tails can be 
obtained from Pete & Pam 
Computers, New Hall Hey Road, 

BB4 I fe 


r 


Hossendale., Lancashire 


| HEAR YOU 





Audiogenic have a range of home 
application software for the 
VIC-20. Six programs have 
introduced: Car Costs, 4 pr 
to aid in the nenitering of 
automobile costs under five 
categories (fuel, insurance, 
payments, maintenance and 
repairs); Loan dane anh an es is 
two programs to analyse all t 

of loans; Home rive ier. A 
package enabling the listing and 
catalogui rng Gil POsses SIONS and 
collections: Maker, which 
allows users to take decisions 


Tat 
LEE | 


ogram 


Dec cision 








based on as many as 11 ditferent 
lactors; Household Finance, 
oroviding all the basic tunctions 
to produce a thorough 
accounting of a tamilys tirances; 
and Home CHlice, a word 
DrOCessor ana a data hase storage 
and retrieval system. Each 
individual program, complete with 
comprehensive and easy-to-follow 
documentation, costs £14.95 with 
lhe exception of Home Cttice 
which costs £12.95, All are 
available trom Audiogenic or via 
lhe nationwide dealer network, 
Aucdiogenic are al PO Box 68, 
Heading, Berksnire 


required 





TYPE CASTING 


nother aid to here for is 
amateur’ typists: this time as 
Wie peti lyt 
or Learning to type the Easy Way 
The se oftware uses the Sharp M/Z- 
SOA and neludee exercises i om 
the McGraw-Hill book ‘Typing 
First Course’ by A. Drummond and 
A, Coles-Mo aford. Microtype 

places CoO siderable eli iphas sie OF 
accuracy and rhythm using the 
sound ability of ie MZ-B0A ta 
intorm the student of good and had 
progress, 

Priced at £34.50 plus VAT you 
can get more intormation trom 
hee Computers, |] York Road, 
Maidenhead, Berkshire, or you can 


call sion on 0628-7] 778, 


IT FIGURES 


CalcResult is now available tor the 
Commodore 64. As you may have 
guessed this is a spreadsheet; it 
works to a three dimensional 
format, simplifying the creation of 
layouts, the extension of data 
handling and the addition ol 
pages, while displaying an 
werview of the work in progress. 
Completely compatible witn files 
from the CBM 8000 

version, CalcResult features such 
facilities as horizontal and vertical 
page splitting, Sena tacilities, 
powerful editing functions and full 
qr PE ics oulpul capabilities. 

C -alcHesult costs £94 and is 
available trom Kobra Micro 
Marketing, Luramark House, Farm 
Road, Henley-on-Thames, Oxon 


His9 |PF 


ping Tutorial Sottware 


GOING IT ALONE 


Solo Software is a specialist house 
dealing in cassette programs for 
the Sharp MZ-SOK and MZ-80A 
machines only, and although they 
have been supplying sottware 
through outsice marketing 
companies for Over a year they 
have recently started selling 
directly to the end user by 
telephone and mail order. Some ot 
the pe ACK: iaes they olfer include 
gar ee such as ouper- mouse 
(f4 95). Aladdin's Cave (£4.95), 
Tombs of Karnak (£7.95), 
Fisherme in Fred (44.95), Nightmare 
Park (47,95), Space Chase (£4.95 
Ace Racer (£4. 95), " Five-a. oI fe 
Soccer (£4.95) 
L/.95), Mi nefiel a 
Et noo nte Y (h/.95) and < ake iT 
(44.95), education al aa rams like 
Rocket. a maths trainer (£4 95) and 
pusiness packages like Data Base 
Filer (£14.95), A oe is 
seed soi] you want to know 
more con ntac ai See . Soltware at 192 
Malvern Road, St John's, 





(eg 95) 


Worcester or ring them on 
Oars 


424152. 








OPEN aa 


eis 4 somewhat gory 
under the 
player's direction, Jaws is 


Jaws Reveng 
all-action game where, 


atternpting to eat everything in 
sight including jellytish, boatmen, 
scuba divers, lish and hapless 
swimmers. In order to prevent Jaws 
and the unsussecting player trom 
achievi 9 this lpskie 1h, 
One ars 1s, aS an 


th lere ATea 
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undulating seabed, Boatmen are 
armed with harpoons and depth 
charges, scuba divers are also 
armed and many of the juicy 
morsels floating on the tide are 
booby trapped. O4 all the ways to 
describe this game such as violent, 
bloodthirsty, tast, addictive and 
gory, it is apparently not sexist 
since Jaws will eat anything of any 
shape and any gender. 

oo if you think you're ready to 
take the plunge you can buy the 
program for the 16K and 48K 2X 


Spectrums for £5.95 including VAT 


and postage. | suppose you'll have 
to buy your own first-aid kits but 
don't let that put you off! Jaws 
Revenge is available trom Work 
Force at 140 Wilsden Avenue, 
Luton, Bedfordshire, ‘phone 
number O582-454456 or trom their 


normal! retail outlets. 


TAXING TASK 


Microtax, which consists of a set of 

programs on tape or disc and 

supporting manual, is claimed to 

be the first comprehensive easy-to- 
t 


ti le T amas, 


ae [ave Dc | gies a 


med 


completing those tax returns for 
last years income, that ominously 
drop through your letterbox when 
you re least expecting it. 
Developed by two tax consultants, 
Microtax can he used on most 
popular micros (48K ZX 
spectrum, VIC-20 with 16K RAM 
pack, Commodore 64, Commodore 
PET 4000 series (disc or tape}, 
Dragon 32 and BBC Model B). 

At a price of £24.94 including 
postage and packing Microtax is 
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available by mail order from 


| Microtax Limited, Barratt House, 7 


Chertsey Road, Woking, Surrey 
GU21 SAB. 





SINCLAIR SELECTION 


New products trom Flowchart 
include: I{) Test, Joker and Home 
Budget, [QO Test is a compelling 
and accurate way of measuring 
your IQ, making maximum use of 
the graphics available on the ZX 
Spectrum. The program comprises 
two tests each of 25 questions and 
you are allowed 20 minutes for 
each test; an on-screen clock ticks 
the seconds away. Suitable for the 
L6K or 45K Spectrum, I© Test 
costs £5.75. 

Joker is a tun program with nec 
serious use at all and the user has 
to do next to nothing! Purely for 
laughs tne program consists of 
jokes, puns, riddles and 
nonsense, interspersed with 
graphic displays to dazzle and 
amaze, and it runs for over 60 
minutes, Again suitable tor the lok 
or 48K 4X Spectrum Joker costs 

ites 

Home Budget is desiqned to 
enable a personal data record to 
be created of estimated monthly 
expenses and income, thus 
calculating the financial position 
for the year ahead. At the end of 
each menth real expenses and 


| income are entered, the program 


then updating the totals. Suitable 
for the 48K Spectrum with a 
second cassette required for files, 
Home Budget is priced at £5. /5. 

A pack of eight blank C10 
cassettes with precision screwed 
housing complete with library 
case, inlay cards and blank sell- 
adhesive labels on a role are also 
available for £5.°75, 

All of these products are 
available trom Flowchart Limited, 
62 High Street, Irthlingborough, 
Northamptonshire NN9 5TN and 
the prices quoted include VAT and 
postage 


BRIEFING 


The tirst Griffin Software 
Catalogue has been published, 
covering a specially selected range 
of educational software, The range 
covers major areas of the school 
curriculum and supports the 7X8] 
and ZX Spectrum. All the software 
has been evaluated by teachers 
and recommended age ranges are 
given for each cassette, New 
software is being added to the 
range to increase the subject areas 
and support other micros like the 





SOFT WARES 


BBC. The catalogue also contains 
some business and utility programa 
and games and if you are 
interested you should write to 
Griffin & George, 285 Ealing Rd, 
Alperton, Wembley, Middlesex 
HAO LH] or ring 01-997 3344. 

The first batch of Oric's 


specially commissioned software is 


now available from dealers: Orie 
Multigames, a set of ‘ive games 
(£7.95) Oric Flight, a:rcrait 
landing simulation (£7.95), Zediac, 
an adventure game (£7.95), Orie 
Chess (£9.99) and Oric Base, a 
data management program and 
manual (£9.99). All programs 
require a 48K Oric and a FORTH 
tape is expected soon which will 
cost £1°/.95 including the manual. 
Terror-Daktil 4D is a new 
game for the 48K ZA Spectrum 
trom Melbourne House and the 


| price for entering the lost world is 


just £6.95. 

Data Design is a new data 
base management system tor the 
IBM PC. Your data base is 
structured into a collection of 
tables which you define, and you 
can construct one or more 
input/output forms, These display 
forms are used to view the 


| information in a table using any 


format you design, hence the 
name. The price is £150 plus VAT 
and you can get more details from 
Pete & Pam Computers, New Hal! 
Hey Road, Rossendale, Lancashire 
BB4 6G. 

A new series of accounting 
packages is available for the 
Alphatronic P2 range of 48K and 
64K micros, providing a 
comprehensive business system for 
accounts departments including 
packages tor Sales Ledgers, Stock, 


| Sales Invoicing, Purchase Ledger, 


Batch Invoicing, Nominal Ledger 
and Payroll. Prices for each 
module range from £150-£350 and 
you can get more details from 
Triumph Adler Limited, 2’ 
(Goswell Road, Londen EC] or 
‘phone Q1-250 1717. 

An answer to the time 
consuming job of keeping track of 
video tapes is provided by Impetus 
Computers with their micro 
package to deal with all indexing, 
filing and book-keeping chores 
necessary for the efficient running 
of a cassette hire business. Called 
the Video Hire Service it runs on a 
Commodore such as the 8096, plus 
8250 and a printer, Costing £19 
per week, the package will 
maintain 13,000 tilms. Full 
information on any aspect of the 
hire system can be obtained from 
Impetus Computer Systems, 
Classic Office, Hendon Central, 
London NW4 3NN or ‘phone 01-202 


| 7636. 
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LOW DISKETTE PRICES 


Wabash ODatalife Nashua 
8" DISKETTES 
Single Side/ Singe Density 
Single Side/ Double Density 
Double Side / Single Density 
Double Side/Double Density 


5," DISKETTES 

Single Side/Single Density 

Single Side//Double Density 

Double Side/Double Density 

Single Side/ Quad Density 

Double Side /Quad Lensity 

All prices per box of 10 disks, guchieive Oo VAT (15%) 

and carriage (<1 per box). Prices correct at time of 

going to press. Cash with Order/Trade accounts 
only. Please contact us for Quantity Discounts 

(5 + boxes). 


We stock the full range of Wabash, Verbatim and 
Nashua diskettes, Ribbons for most crinters and 
other products for Mini, Micro and W.P. systems 


~CONWAY COMPUTER 
SERVICES LTD. 


39 Conway Road,LondonNi153BB 01-8001796 
Mail Order Only a 













f/ Level 4 Computing's 
oreat ADVENTURE games)\ 


") MINOR MIRACLE OF PROGRAMMING 
-Rpylar Computing Weekly; cre NOW 


avoilable for 32K (or bigger) Versions 
of 7 popular micros? 


ATARI 400/800 
COMMODORE 64 
NASCOM specTRUM 
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~ Happy 
Memories 








Part type Toff 25-99 100 up 
4116 200rs q0 Bl 
4116 250ns rit, 64 “ 
42816 100ns tor BBC comp 220 1.95 1.85 
4164 2005 3.99 4.56 ce 
2114 200ns Low power 1.15 1.00 50 
2114 450ns Low power 95 85 BO 
4716 25005 9.95 3.55 340 
6116 150ns CMOS 3.95 3.00 285 
2708 450s 2.60 225 2.10 
2716 450ns 5 volt 2,35 2.10 e Lie 
2716 450ns three rail 5,75 5 OO 4.65 
efde 450ns Intel type 4.50 3.15 3.00 
25d2 450ns Texas type 4,70 3.30 9.00 
fed 250ns 4.90 4.95 4.20 


ZA0A-CPU £3.85 Z60A-PIO E239 ZO0A-CTG Le.O9 


BA22 PIA eS ro fO0? A-D 4.60 3691 ee be) 

445120 Pe 2) BOS req 50 rAtz trg SU 
Low profile IC sockels: 

Pins 6 14 16 18 20 ee a4 28 40 

Pence 9 10 11 14 15 1é 13 25 a3 


Sott-sectored flappy discs per 10 in plastic library c ase. 
S inch SSSD £17.00 S inch SSOO @1925 B inch DSBD E2100 
S inch Ua teb.go 


A inch SSOD €?365 B inch DSDD b#5.50 


B inch Sos0 £19.25 
?4L5 series TTL, large stocks al low prices with DIY discounts 
starting ata mix of just 25 pieces. Write or phone for list. 
Please add 50p past & packing to orders uider £15 and VAI to 
total, Access & Visa welcome, 24hr service on (054 422) 618 
Government & Educational orders welcome, £15 minimum 

Trade accounts operated, ‘phone or write for details 


Happy Memories (CT), Gladestry, Kington, 
Herefordshire. HR5 3NY. Tel: (054 422) 618 or 628 





ATARI400/800 BEC COMMODORE 641 
LYNX NASCOM SPECTRUM 380Z 
GIANT ADVENTURE GAMES 


1) COLOSSAL ADVENTURE: The classic mainirame game “Adventure” 
@ with all the orginal treasures & creatures + 70 extra rooms. 

2) ADVENTURE QUEST: Through forest, desert, mountains, caves, water, 
fire, moorland and swamp on an epic quest vs Tyranny, 


3) DUNGEON ADVENTURE: The vast dungeons of the Demon Lord have 
survived His fall. Gan you get to their treasures first? 









Every Level 9 adventure has over 200 individually described locations and is 
packed with purzies - a game can easily take months to complete, Only 
sophisticated compression techniques can squeeze so much in! Each game 
needs 32K and costs £9.90 


@ FORTH, FORTH TOOLKIT 

““rQPFORTH" munson 16K or3dg2K BEC Level 8 Comouting are pleased to 

micros and casts £15. it: announce a vew toolkit for 

* follows the FORTH-79 STANDARD “rq PORTH" on 32K GOC micros, | 
and has fig-FORTH tacilities; It costs only £10 and adds the follow- | 

* provides 250 FORTH words; ing facilities to FORTH: 

* is infinitely extensible; * 26502 assembler, providing 

* has a full-screen editor: machine-code within FORTH: 

* 

* 
















allows full use of the M.0.5; * turtle graphics, giving you 
/ permits use of all graphic modes, é@asy-to-use colour graphics; 2" 
Serene Lens * decompiler routines, allowing the 









* provides recursion easily; 
* runs fasterthan BBC BASIC; 
* needs no added hardware: 

* includes 470 page technical 
manual and a summary card, 
has hundreds of users. 










Extension Basic .. 
Adds 30 new keywords to BASIC 






Small Source + high speed 





ALL PRICES INCLUDE P&P AND VAT, All programs are in stock and will be sent within 





diane Invaders .. 
.£IS/ES0 ROM Missile Defence ........... 
Super Gulp ......0.0.00.......... 
Compression Assembler? ... £12 5-games cassette ....... 
{FULL RANGEIN CATALOGUE) 


versatile axamination of your 
compiled FORTH Programs; 


* the full double-number set: 


* anéxample FORTH program: and 
demonstrations of graphics; 

other useful routines. 
sith dees 9 £5.00 
mic.g £7.80 
eb,g £4.90 | 
. Mise £5.90 | 


meg ee, 


2 days of receipt. Please send order or SAE for catalogue, describing your micro, to: 


LEVEL 9 COMPUTING 


Dept ¢ , 229 Hughenden Road, High Wycombe, Bucks. HP13 SPG 
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TORCH Computers 


2-80 Dise Pack for the BBC Microcomputer ............... £897.00 
This unil connects to the BBC Micro In the Same way as a normal 
OISC drive, but 45 well as offering a dual 2 ™* 400K disc drive for use 
under BBC BASIC or other languages it provides the option of 
using the wide range of CP/M software available for business and 
data processing applications. The firmware supplied with the 
machine allows switching between BASIC and CPN, a powerful 
operating system developed from CP/M 2.2, 

In addition to the disc pack a second processor is supplied, Thisis 
a £-80A with its own 64K RAM ecard. communicating with the 
B502A in the BBC computer through the ‘Tube’, Typically the 
speed of execution of programs under the twin-processor system 
'§ Increased by up to 50% compared with a conventional single 

processor compuler. A third processor, the 16 bil 68000. will 
shortly be availabla 


i ne ee ee ee ee ee ee | 


This ts an extension of the BBC microcomputer; Torch disc pack 
system, available in a single unit. The computer contains a BBC- 
based perioheral processor connected to the main 7-80 computer, 
a duale * 400K disc drive as described above, a high resolution (80 
Character) colour monitor and a complete Gritish Telecom 
approved 1200 bard modem. It is the only microcamouter which 
has been granted permission for direct connection to the Public 
switched Telephore Network both in the U.K. and the United 
Slates 


The TORCH can communicate either directly with another TORCH 
or with virtually any other type of computer via Prestel or BT Gald 
Using the Gateway facility of Prestel itis possible for the TORGH to 
access vast amounts of information stored by private organisa- 
lions on public database systems. The Mailbox facilily of Prastel 
also allows the use of electronic mail, 

TORGH CH240/10 As above but with a 10 MB hard dise drive, 
TORCH CH240/21 As above but with a 21 MB hard dise drive 






OTHER COMPUTERS 






Glow! Gere CTO (£19. OOS Mode! G 
£424 (£440). Taxes TIS; 44 2199/2189) 
Adar BOO f34a7 (ESHO), ari 400 16K wilh 


Basic Elf (27S) 














ORIC AND SINCLAIR COMPUTERS 


Chic 1 48K computer £147 (£1585, Ore 1 
IoKk ova (nya) Sinclar Spactrum 48k 
Pld (£1393) Spectrum WK ©8641 
(P1O") d2K memary upgrace kit for 16K 
Spacinum (issue 2 ony) E2609 (AA 
Fuller master writ for ihe Seectrum 
mclwdirig BNeACh synihester, sari rd 
aynthegizg, amplitier and jorstick porta 
£47.78 (C56), 2% microdrive nfa(n/ay. 2x 
(Sed2 Aya (mfal, Keyboards with soaee 
bars tor fhe 2X81 and the Scectrum faa 
(E41). 28 printer £34.74 (254), 4 erinter 
folle FIO4d (£16) #4MA1 4d 4d pPSp) 
2381 16K fam oacks FPR OA IP PAS Maw 
MUKUTY Speciur computers 48K wilh full 
sited tyoowrilar keyboards complete with 
normal soaen bar enclosed in a Srqer 
plaetie CAE WRICh §hSo Noses he car 
BLUpply and. the computer oob ETE eo 


(E14) 

























PRINTERS 






The Epson MXBOFT SS has been reniaced 
by The almost identical CT) CPAA foqe 
(P2a2) and ihe very gemiar Star OPS10 
a [h2He). Epson FRAN fare (E408) 
psa MEPOO/ 3S E426 (2465). New Stas 
DPS15 15" carriage printer E374 (£414) 
Seikebha GPIO0A £190 (£219) Om 
Microline AO €207 (£227. Ok Microlina 
Ba, FSR (E400) Ok Micros ine Aa oF ag 































COMMODORE COMPUTERS 





































Oki Microling 92 £470. The Silver Reed. 
the lies! mrach a Combined daigy 
Wheel Pinket and abactric Woewriter for 
only £385 (£425). Juki 8190 prapertiona 
daisy wheal printer PATS (2415) MOP 46 
Coun printer £138 (£159). Star STX ao 
Thea ral printer an eb if 2) We can 
SUPP INetacen to run al the abowe {ram 
ORAr COmpubars 


SWANLEY ELECTRONICS 


Dept. CT, 32 Goldsel Road, Swanley, Kent BRE 8EZ, England. 


Commortore 64 299 (F3na| Epacial offer 
package:- Vio 20 4 cassette fecorder + 
base: course + 4 gamoa E121 (e149) 
Convertor io allow the use af rinse 
Onndry Mond cassette reeirdars. with 
Ihe Vic 20 and the Cammedore 64 suit 68 
(ES) kit £6 (£7) Commodoe cassetie 
racorder £36.50 (24d) We sock mos 
AcCees4ornes 








UK prices are shown first. UK customers must add postage (£1 on Sinclair pro- 
ducts, £3.50 on other computers and disc drives and £4.50 on other printers) and 
the 15% VAT, The bracketed prices are European export prices and include Insured 
airmail postage to all the countries of Europe Including Norway, Sweden, Finland, | 
Denmark, Spain and Italy. No VAT should be added ta ex por prices, We are THE 
leading compuler export specialists. Official UK credit orders welcome from 
government laboralories and educational establishments, 
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SIR COMPUTERS LTD 


Agents for Acorn, BBC and TORCH Computers 






Juki 6100 daisywheel printer ................. 


SIR Computers Ltd., 91 Whitchurch Road, 





BBC Microcomputers 


Macdel B......... NR ee enna ee ee ea clues aah Grwist ei ET SERA Ri £360.00 
Model B with disc interface....... Pak ek wean saiaa Rubee i ee £509.00 
DISC INtTAMACE......6ccec0es Seer dULEROE CR CCEA ince caaa eles £110.00 


PERIPHERALS 


seikosha GP 1004 printer... uuu, 
ShiNnwe CP-B0 Oinler......ccisecsstaesecserceeeness 
Epecn FA-B0 printer. icc cscicasesceascsatbeuuieads 


riseereee £989.00 
reosiveee £470.00 


.. Only £470.00 


ctrseecees, OOO 
roses £299.00 


Sanyo high resolution black / green monitor............6.0.000. 
Wet .,,, £370.00 


Kage VISION | GOlOuUE MONIOS ..ccecaccesscscsssceees 
MICTOVHGG GCOMGUE MOTMTLGS .....0ccccaccccccecccenceces 


LVYL/Acorn disc drives 
is i | 
TEAC disc drives 


+. £265.00 
-. £389.00 


eon £289.00 
roe 98.00 
. E712.00 


2 x OOK ee eee ee eee | Bhia 
oe 400K occieesieees 


SOFTWARE 


We currently hold in stock software from over twenty different software 
NOuUseSs, We are always extending the range of programs offered — please 
tslephone for details of aur current range 


Delvery by lnterink of any hardware t@m ......cc.cccccsccccasccrseeesees £1000 
ALL PRICES ARE INCLUSIVE OF VAT 


Cardiff. Telephone: (0222) 21341 


DONTMISSTHIS — 
INCREDIBLE OFFER! 


YES, 50 GAMES! 
FOR YOUR MICRO 


MAZE EATEM ALORA TIRES 
Kae TE feck T LAUNCH 
LUNAS Lance OT OA i BME Te 
PLAS AOI POMEL Pilio 
HT AR TAE« newt 
Banae Lasbint TOAREL Pay 
ATTOERES iA88b. eae 
CF aLaC TIE Gey F igi LAM ALI L aah 
Ly Le Taal 


oncassette for al] 
(he following: 


OALSETIC aTTACS 


GRACE wba 


Ssimt_iair— 
Bee vis ZXST LYNX 


' rhe ch 
hore SPACE One FARACHLITS 
POM TC ETP Lig i TRSHILL 
NI JLIeMe PHABEA Hp oniGe 


HME ory NTAUOE 1 re FOR I ATARI WiK= “a I) 


“| CASCADE) Garpia 


SOFTWARE 


CasCAN Ss HOUSE 
PARGAA'S | AME 


—— ee a Se OO Sm em em 
SUPPLY CASSETTE 50 FOR COMPLUTER 
[enclose cheque/ P.O, 


— CARDIFF 
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We At the end of May a revolutionary new 


BACKGAMMON 


Now you can indulge in this cut-and-thrust pastime 
without losing either your shirt, or your pride, when 
the dice are against you. The ZA8] may not have the 
charisma and sex appeal of Omar Shariff but once 
you've entered the program in next mcnth’s CT, it 
does play a pretty good game of Backgammon. The 
program is fully documented with hints for converting 
it to other machines; and remember that a copy of CT 
costs an awtul lot less than a backgammon board! 


DRAGON CHARACTER DEFINER 


Take the drudgery out of redesigning your character 
set on the Dragon 32 by running our utility program in 
the September CT. A large eight-by-eight qrid 

correspondirg to a character block is displayed on 
screen, and you use a joystick to move a cursor about 
and paint in the pixels. It's almost like playing Space 
Invaders while you're designing them. 


FELIX KNOWLEDGE SHOP 


w shop opened in 
the centre of London. It sells knowledge. For a 
modest sum of money anyone can walk in and take 
%, a course of instruction on the subject of their 
be choice, and because the shop uses a system otf 
ay. Soe -aided teaching you can work at 
L.* your own pace and without any inhibitions 
\ about looking stupid in front of a human 
XM Ny tutor. The editor went along to the 
Neg 2 . opening to try out a lew packages, 
O “\ and reveals all abcut his job skills! 








SOFTWARE PROTECTION 


Gone are the days of cutlass and grappling irons: 
today's pirates make use of cassetie recorders, EPROM 
copiers and sophisticated programming techniques to 
plunder helpless sottware comparies becalmed in a 
sea of confusing legislation, Over-the-top imagery 
apart, soitware piracy is a major problem facing 
commercial programmers and the ill-gotten gains 
amount to millions of pounds. Next month's CT 
examines the scale of the problem and some of the 
measures that are being taken to combat the thefts. 


Articles described here are in an advanced state of preparation 
but circumstances may dictate changes to the final contents. 
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BBC Microcomputer System 
































MICROCOMPUTE 
DEALER 


OFFICIAL | 
BBC | 








R A powerful computer specially degignad tor the farnily 
and sitrall business use It has 32K AAR 1b 
Microsoft extended colour basic, high resoluisan 
colour graphics, 9 colours 256™192, Centronic 
parallel printer interface, prolessional keyboard and 


liva octaves al sound 



















BBC Microcomputer System 


This is the Dea? microcomputer currentiy ant ‘at. 19 
ee TOCOMp JP On fhe rrarket, 22% 
Of RAM. 32K FIOM, B modes of sotration. full colour, lull size 











DAAGON 32 with Cass Lead ©1465 + VAT = £188.75 































































keyboard. imarial axpansaos — in shel a personal I 
mayo capable al PEnAMdIng Abo A Small Bugis EP wads Sie NE (Pair) £17.25 + VAT = £10.55 
al es 50H t AD column, 10 GPS, reer ni "SIA TER Coa O + VAT = 

BEC Microcomouwler Mod B “349 + VAT = £399.00 characters, 256 user Galinabie chatecsers Senin ‘Ghee ty A las ; bee rs vate . VAT 2 ‘£11.50 
PAC Mode = Fisk lniariace le ee = : » O nairie GigieCtnA logic & 4 Pictee fil erarc " A ge range of Software is available on casseties. 

ChMod B= Disk lntertace 60d +) WaT = R4eo.00 TB CSITA SOIC Geog, Fenee Dil image pining eo 7 rt ; 

ABE 100K Disk Drive 240 + VAT = $964.00 S 4 dotadine) Fiction and piriieed, @ intematanal character sats Please send 5.A,E. for deiails 
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Toren BOOK Dual Cesk Greve « 280 Precessor and Bdk BAN 
LPN Operating Syste supplied comple with Bik 
riarlace Kil . e7oo + VAT = BO18.85 
BBS Games Paddies 1 o= WAT = ERE BS 
Parie! Printer Cable 0 oe VT = Leo 
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processor CAM compatible operaiiig system (CPN) This £209.95 
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pens. 
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nal manne sol sep owe peehorslion, back space and sell tei 


















Thig package consists of BBC Microcomputer, View 
Processor, 4000 Disk Olive, High Resolution Green 
Moniian, Daisy Viniel Printer and all (he necessary 
Cawles aid doguiTenlafions 




















I ame 
STARA OFST0 10° Cormega 4D Seluring ae eb = 3 


















paar herb PPh = WAT = ESOGRS sirindas emieiinid 

‘B GE DE PAR GS 15 Carnage 136 Cournnn CASIO FX-B02P: Poche! compuler wih scien fuerte 
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ASSEMBLER} 


Tl Home Conmpuler & Case Lead E10 4o = VAT = £18.05 
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16 MHZ Garowidih Normal Aeseutior £60 + ¥AT = £76.98 OMe eniekercad £130.40 + VAT = £14008 PRINTER 
Sregle Hisk Cire CFB? = VAT = £106.08 

COLOUR MONITORS MICROVITEC AGB input maniter, Spach Syiras ue! ES 28 4+ VAT © EMgS AND MICRO 















CASSETTE 
£146.95 
+ VAT 
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te) Tl hore pompater belo aed Jey Bo 

BAS STRUM EMTS wil puis FREE were eat 
of Joyaicie. cooest tou game one begecneg 
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COMPUTER/ROBOTICS 
TRAINING 


FULL TIME COLLEGE COURSES 


15 MONTHS 
TEC Certificate in Computing Technology 


6 MONTHS 
TEC Higher Certificate in Computing Technology 


(Shortened ccurses can be arranged for apolicants with 
previous knowledge). 


SUBJECTS: Foundation Electronics, Digital Techniques 
Mie soe lactronies, Microprocessors, Microcomputer based 
| systems, Indust'ial Robotics, Hands-on Machine code and 
High 1 evel programming, Faull diagnosia and ATE, plus in 
course project work 
NEXT COURSE COMMENCES SEPTEMBER 19th 
3 WEEKS 
(July 25th to Aug 12th) 

TEC Microprocessor Control in Industrial Robotics 


An intensive course suilable far applicants who aready have 
sound software/hardware computing knowledge — e.g. 
electronics and computing engineering technicians and 
college lecturers wishing to update. (TEC approved at level lV} 


PAOSPECTUS FROM: 
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— SEND SAE FOA FULL DESCAIPTION & DETAILS OF 

SPECTAUM APPLICATION SOFTWARE. 
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20 Penywern Road, Earls Court, London SW5 9SU lachumad): Piece & Barclaycard welcome. Dealer enquiries invited. 
Tel: 01-373 8721 KUMA COMPUTERS LTD., 11 York Road, Maidenhead, Berks. | 

Telephone: (0628) 30822 Telex: 849462 


LONDON ELECTRONICS COLLEGE (Dept C5) 
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he Game is easy hk leatn, 35 nol dependent Lon hance and 3 
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= a 2a ere em tee eo ‘ : | 
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ASP Software 
145 Charing Cross Road 
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“ 1p 9 | 
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be ik clean HOT, 6. .44.6+++s+.+(8tate which version required). 
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MICRO. __ 
INTERRUPTION 


We conclude our brief look at the way in which 
micros can be made to talk to one another by 
presenting a two player, two computer space 

game that demonstrates interrupt techniques to 


the full. 





AWE his month we are going to 
describe the implementation 


of a real time game, which 

uses two computers communicating 
over the PIO interface described 
last month. 

The actual ee Mita is 
done over PI port A, using bits 
Q-3 as output bits (bit 3 as the 
interrupt bit) and biis A.’ / as inputs 
(bit 7 as the interrupt bit). The 
cable connecting the two machines 
must, theretore, have a four-bit 
twist in it te ensure that the output 
bits of one machine go to the inpul 
bits of the other machine. The PIO 
is programmed in the same way 
that we described last month, that 
is in Mode 3, using the 2-80 in 
interrupt Mode 2 

To obtain real time operation, 





all the sottware must be written in 
machine code, The version which 
we have written is in 4-80 code, 
and runs on a NASCOM 2 under 
the NAS-SYS 3 monitor. A Hex 
dump o this version is included at 
the end of this article. 


ZAP THAT ALIEN 


The game, called ‘Startighters’, is 
a space war type game. The screen 
isa window on, space, around 
which you can ‘fly’ by using the 
four cursor control keys. Three 
alien spacecraft can be seen 
through the ‘window’, one of which 
is under the control of the other 
player This ship is called the 
flagship’, the other two are decoys 
and move around at random. All 








three ships look identical, but only 
the ‘flagship’ is armed, and only 
the ‘flagship has a defence shield. 
This means that a decoy alien will 
be destroyed if you hit it, but the 
‘flagship’ will only be slightly 
damaged. You must hit the 
‘flagship’ 10 times, in order to 
penetrate its shiela and destroy it, 
Each time the ‘flagship’ is hit, any 
decoy ships which have been 
destroyed will be replaced, 

Your photon cannons can be 
fired by pressing the Space bar 
Their trajectories are such, that in 
order to hit an alien, you mus! 
manouevre him under your ‘sights’ 
before and during tir:ng 

Your ship can only carry 
enough photon energy to fire 
twenty blasts from the cannons. 
You can, however, restore this 
energy level by ‘docking with the 
stationary re-arming satellite at 
any time, This is done by 
manouevering the satellite under 
the ‘sights’, where it wil 
automatically ‘lock on’, ee you 
are ‘locked on’ to the satellite you 
edt move away until re-arming 

s complete. When the re-arming 
seria is complete, the satellite 
will automatically ‘unlock’ itselt 
and move a short distance away 

If you are hit, then you will 
suffer some damage. Each hit will 
damage about 10% of your 
systems, so if you are hit ten times, 
you will be destroyed! 

The status of your ship is 
displayed on the top line ot the 
screen. The status information 
given is: 


1. The number af times you have 
hit the ‘flagship. 
2. Your photon energy level 


remaining, 
3. The extent of damage to your 
ship, 


Other information is occasionally 
displayed on the top line, such as 
an indication that an alien 
spacecralt has been hit, or a 
warning that you have been hil 


SUB SPACE 


In overview, the game consists of a 
number of subroutines which are 
called from a main loop. The main 
loop constantly scans the 
keyboard, and the subroutines 
perform the various functions 
required by each ot the keys 
pressed, The main susroutines 
required are: 


l. A routine to enable us to ‘fly’ 
around in space. 

42. A routine to fire the photon 
cannons and detect a hit on an 


alien. 


COMPUTING TODAY AUGUST 1963 


24 


series: Interrupts made simple 





3. A routine to transmit information 
to the other player. | 

4. A routine to receive, and act 
upon, information from the other 
player. 

5. A routine to control the re- 
arming satellite and the re-arming 
process. 

6. A routine to control the 
‘tlagships’ movements. 

7. A routine to control the decoy 
ships movements, 


1068 SD 1A 31 GH 16 Fa ED SE SE 1H EN 47 SE CF DS 4 
1016 SE FO DS WS SE BY 03 O86 SE 7F DS BG SE Bl DS O4 
16260 AF DS U4 AF S242 10D S32 43 10 SE GC F7 EF SS S4 
LOS38@ 41 S2 46 49 4/7 48 94°45 Sa 04 26 2D 42D 28 43 GF 
1648 76 79 72 69 6/7 686 74 26 28 443 29 26 41 Ge 40 ek 
La58 43 72 6F 73 73 2H 41 39 3B 32 OD OD GA SB? 465 46C 
1060 63 6F 6D 65 26 74 6F @ O44 74 61 72 66 69 67 OB 
Lee 4 6 Aa PO BA 2 4A ee fe 6S US. 6O RA A GP 
1490 460 45 20 26 64 7S 61 460 OD GA 7E 7S 65 72 26 73 
190 76 61 63 60 26 7/7 461 72 20 67 61 6D 49 2E GD WD 
LQAG 84 86 11 DS B46 CO 68 19 EF 44 68 468 69 464 65 2e 
LObe 77 469 74 68 26 79 OF 7S 72 20 6F 70 70 SF GE 65 
LCA 6b 74 46 77 68 469 464 68 20 4/7 61 40 61 65 74 GF 
LOD 464 8D BA 45 4D 78 69 72 40 24 79 OF 75 420 77 69 
LGEG 73 608 26 74 6F 20 73 65 72 76 6S 20 75 6E G64 45 
tere 72 2E 420 OF 4F 75 26 60 735 75 74 2 26 GP G6 BD 
L168 BA 43 6F 75 72 75 45 20 20 65 41 44 68 #4 63 GH 
Lit@® oF GF 74 45 26 61 2A 464 6Y 66 64 65 72 65 SE 74 
1126 26 45 40 70 69 72 65 2E BD @) GA 34 49 45 2a 74 
ALS@ 77 O@F 260 490 60 70 OY Fe 65 £5 2H OL 22 60 26 2p 
11448 @D @) GA 26 260 26 2a SI 2E 2 Sl 68 60 26 41 OC 
Lie 64 65 62 461 72 61 466 24 56 49 49 26 45 fF 6D 78 
1166 6C 45 78 2E OD BA 2@ 20 26 2a ae 2E 2H f4 68 Go 
Liv® 20 52 69 67 64 6C 28 49 49 49 26 DS 74 61 72 20 
11890 34 797 74 74.405 60 atk Go 21 Bea Gh G6 SH SE we 7/7 
12°80 23 10 FC 21 8A BB 22 29 BC EF 45 6E 74 65 72 28 
L1a@ 79 6F 7S 72 20 63 6B GF 69 463 65 20 GF 64 28 45 
Lif 6D 74 69 72 65 20 JB Ye De 7G FE 31 wh We FE oe 
L1CG 28 1F £8 C4esE BC F7 21 DC OF 22 29 OC EF Ge 40 
11D8 435 41 73 635 26 77 61 67 74S OA 21 FE 41 22 44 10 
JIEG EF SE AC FP 21 DO OP 22 29 BC EF S8 60 65 61 73 
LiF@ 49 28 77 41 69 74 BO 21 2 12 22 44 1D EY 41 BH 
1708 160 SE Oo 08 84 11 LE GO CD 66 19 DE 84 ES F@ FE 
L2i¢@ 460 26 EF ER SF ES BE DS 84 146 Be SF 2l FF IB OLY 
14200048 ft) Go Sia iS 22 39 10 AF 62 46 2D CS 68 fe val 
12358 8G 16 DB 84 2464 FH FE SO Li @A O84 CO 66 19 2a Fe 
1248 SE @4 03 64 11 64 O00 CD 660 19 DE G4 Ch Sr Ch ak 
1250 Ce 2F CB 2F ¢é BE 16 6H OF 2 GF AG 1? 34 SD CP 
1264 56 19 22 39 1D AF 32 SB 1D DS 84 ED SF ES GE 14 
1278 @6 SF 21 IF UG 19 394 3D CD Se 19 242 4C i) ED SF 
L2oa° ES GE 16 @@ SF 21. 2F 10 19 34 SD CD Se TY 22 oe 
1278 10 d1 7D O88 =D S53 40 10 21 Si Be @4 84 1D 21 AL 
L7A@ G4 22 54 10 SE 14 32 64 1D AF 42 48 1D SEB? oe 
126M 60 10 SE br 42 31 1D AP 8a 34 ToD Ll 3 le ED od 
L2CQ 2h 1D St. 4S S32 36 WC AP Se Sr GC Sr 4S 34 EO 
L200 3E @C FY ED 81 19 CO BB 2A CD SF LY CD AB 4a FB 
Lathe CD Yh 44 CD AC 1é CD 422 15 CO F4 1é SA SH ID FE 
127-0 81 28 ED AF DF 62 FEU CA 34 1a FE te CA mY Td 
L300 FE 14 Cé AM 14 FE 14 CA Te 14 Fe 26 tA 11 13 1a 
1310 CF GA 34 1D +k GO 2B Lb 3A ba if FE W8 28 1 FD 
L320 21 SF iC OD 22 19 we @1 42 42 10 27 EG i? ES Ca 
133560. 22 198 11 3138 @6 14. CD Se TY SE 426 77 24 YE FE 
1346 94 CO A@ 14 16 SE Ge 7/7 CD SE 19 15 le ky “2A BY 
1380 160 CD 40 19 [Ob Fl 17 CD 46 19 22 SY 10 GE BA DS 
L440 04 SE @2 DA fa OA 40 1D 70 BS Se @C CD 40 19 CD 
13760 31 17 CD 446 LY 22° 30 1D 2A SE 1D 7C BS 26 Bt CO 
L386 4C 19 CO Fl if CD 40 19 22 SE 1D 2A 24 10 CD 4C 
L370 19 CD Fl iv Sk GF // wa 34% ID CO GF i? CS EY ia 
L3AG DS 11 2k @@ AF ED Se 01 CY 11 Si) 1b 646 14 CD 5e@ 
1366 19 SE 20 77 26 VE FE $4 CO 17 14 1B SE 2E 7? CD 
L§jCO SB LY 146.16 EF 424.37 10 CD 40 19 CO 7E 1/7 CD 464 
13506 19 22 37 1D 3b @C DS 04 SE 64 DS O4 2A 4C 1D YC 
ISEB BS 28 OC CD 40 19 CO FE 17 CO 44 19 22 4C 11) 2A 
TSF SE 1) 7C BS 2B GC CD AC IY CD 7E 17 CD 46 19 22 
1440 SE 1D 2A 34 10 CD 40 19 CD Z7E Ll? SE GF 77 Be 44 
1410 19 CD GF 1f CS EW 12 DS Tt 2E 66 1Y OL CF 11 14 
1420 66 CD 466 19 11 51 16 @4 14 Cb S8@ 19 SE 20 7? DS 
1430 Jt 46 @@ AF ED G2 DI 7E FE 98 CC 99 14 1B SE @E 
L440 77 CO SB 17 14 16 ES’ 2A SF 1D CD 40) 19 CD Ga 1? 
1450 (Db 44 19 22 39 10 SE EF OS @4 SE @3 D3 G4 A SC 
1460 10 70 BS 46 3C CD 40 19 CD BS iv CD 46 19 22 SC 
1470 10D 2A SE 1D 7 BS 28 WL CD 4C 19 CD Bo 1/7 Cl 46 
1490 19 22 3E 1D 2A 44 10 CD 40 19 CO 85 17 Se OF 77 


l. Flying around in space. 

Flying around in space is achieved 
by moving the stars, aliens and re- 
arming satellite, one screen 
location in the direction 
appropriate to the cursor key 
pressed. For example, if the leit 
cursor key was pressed then 
everything must be moved to the 
right. Similar'y, if the up cursor 
key was pressed then everything 
must be moved down, 

The current position of the 
stars, aliens and satellite are stored 
as 16-bit screen addresses, the 
aliens and satellite in two byte 
variables and the stars in a two 
byte by 20 element array. These 
variables are read and updated by 
the four movement routines, one 
for each cursor key. 

The ‘movement’ routines all 
perform similar functions: 


|. Read the current positions of 
stars, aliens and satellite. 

?. Erase the stars, aliens and 
satellite by writing the ‘space’ 
character at their current 
positions. 

3. Calculate new positions for the 
stars, aliens and satellite. 

4. Update the current position 
variables, 

5. Redraw the stars, aliens and 
satellite at their new positions. 


In addition, the new position of 
each star is tested to see if it has 
gone off screen. If it has, then its 
position is re-calculated to position 
it at the opposite edge of the 
screen. Similarly, the new 
positions of the aliens and the 
satellite are tested to see if they 
have gone off screen. If any have, 
then their new positions are 
ignered and their ‘colo positions are 
re-used. This prevents them trom 
ever going off screen. (We 
discovered that if they are allowed 
to qo off screen and ‘wander 
through space’, it is very easy to 
‘lose’ them completely!). 

For additional ‘realism’, an 
auto key repeat facility will allow 
you to move around by holding the 
cursor control keys down, rather 
than having to press the keys for 
every move. Fortunately, the NAS- 
SYS 3 monitor on the NASCOM 
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L149 22 
L4A@ 11 
1460 77 
14C@ 77 
L400 (> 
LAE 1) 
14F@ 1D 
Loge 1Y 
1816 22 
1820 14 
13480 BE 
Lo 
S356 13 
Lao 
18768 1D 
1S8@ SE 
Lov 28 
LSA 42 
TDEe AE 
15C@ 2A 
1506 (CD 
ISEB 21 
AGF @ dk? 
14@@ 11 
Lél@ A4 
L4oa28 21 
L436 AF 
14648 44 
1650 CF 
1666 iD 
L47o 28 
1488 72 
L490 1 
146AQ 17 
L460 1B 
L4Ce 4: 
L404 4C 
14E@ ES 
16F0 5 
1704 2A 
7186 18 
i724 49 
L730 56 
1746 C9 
1758 2F 
1748 1h 
1778 14 
1700 FE 
1798 CY 
17AG@ AF 
17E@ 37 
17C@ 44 
17D@ 28 
17E@ 74 
L7F@ GF 
L860 4C 
Lele wy 
L828 2h 
LH30 72 
164@ 43 
L898 TA 
L866 4D 
Le76 @e 
166@ FE 
LG? BS 
1A ES 
LBER Cc 
18CeH CD 
LBDE GF 
1HE@ LD 
LHFe 4D 
1¥00 Ya 
LY14 4 


Be 


HA 


44 G3 
LO Se 
if 13 
4l 19 
Hi DS 
CO 4&4 
(els Ys 
Fe 17 
40 W3 
1) FS 
FE @@ 
“4 19 
i FE 
SEB 2E 
oer dS 
14 @3 
x, a, | 
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| already has this facility. Non 


NASCOM users can, of course, 
write their own auto key repeat 
routines, if required, 


2. Firing the photon cannons 


There are two photon cannons, and 


they are angled so tnat their 
‘shells’ coincide uncer the centre 
of the ‘sights’, From first being 
fired, to the point wnere they 
coincide each ‘shell’ occupies 
seven separate positions on the 
NASCOM screen. Since the game 
is to run in real time, the ‘shell’ 
trajectories cannot be drawn all in 
one go, because this would take 
too long. To overcome this 


| problem, the current status of the 
| photon cannons (ie firing or not) is 


stored in a status variable, and the 
current positions of the ‘shells is 
updated, To obtain a realistic 
speed of firing, the shells’ are 
repositioned every 15 times round 
the main loop. 

When the Space bar is pressed, 
the status variable is ‘set’. The 
photen cannon routine tests this 
variable every time and returns 
immediately if it is not ‘set’. 

At the end of the photon 
cannon routine, if the shells are at 
their coincident pos:tion, the status 
variable is ‘reset’. Every time the 
‘shells’ reach their coincident 
position, the current position of 
each of the aliens is tested. If one 
of them is currently under the 
centre of the sights, then it has 
been hit, and the routine which 
draws an alien exploding is called. 
li the alien hit was tne ‘flagship’, 
then the ‘flagship hil’ variable is 
incremented. If this variable 
reaches the value 10, then the 
game is over and ycu have won. It 
the alien hit was a decoy, then it is 
‘tlagged' so that it is not redrawn 
until the ‘flagship’ has been hit. 


3. Transmitting information to 
the other player. 


| There are only five data items that 


need to he sent to the other player. 
They are, the four possible 
directions of movement, and 


| whether the other player has been 


hit. They are sent as a one byte 
code per item, and are coded as 
follows: 


Move to the lett — OA Hex 


Move ta the right — OC Hex 
Move up — 04 Hex 
Move down — OB. Hex 


Hit on the other player — OF Hex 
The direction information is sent 
during the appropriate movement 
routine, and the ‘hit on the other 
player’ information is sent during 
the photon cannon routine, if the 
‘flagship’ has been hit. 
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Series: Interrupts made simple 


1 Pd 
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194 
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O36 
1 (44) 


The complete listing for Starfighter in Z-80 





For those whe don 


is available in NASCOM 2 (CUTS) tormat at 300 baud trom ASP Software 
for £5.99. Orders to ASP Software at 145 Charing Cross Koaa, London 
WCOH GEE marked Starfighter’ 
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Hex format. 


oo a 


ie 
Hi wel 


‘have the time to type in all this code, the prograrn 








4, Receiving information from the 
other player. 

Because there is a four-bit twist in 
the cable connecting the two 
machines, the data is received 
reversed from that shown above. 
For example, a move to the lett is 
received as AQ Hex, and a move to 
the right is received as CO Hex. In 
each case the high bit is set, and 
this causes the PIO, which has 


| been programmed to look for this 


bit set, to generate an interrupt. 
When the interrupt has been 
acknowledged, the interrupt 
service routine will be called. 

The interrugt service routine 
tests the received data to see if it is 
direction information fie, not code 
OF Hex). If it is, then it is stored in 
the ‘alien direction’ variable and a 
‘return from interrupt’ is executed. 
[tf it is code OF Hex (ie hit code 
received), then the routine which 
draws the missile strike flash, is 
called and the ‘hit on yoursell’ 
variable is incremented, If this 
variable reaches the value 10 
decimal, then the game is over and 
you have lost, otherwise a return 
from interrupt’ is executed. 


5. Controlling the re-arming 
satellite. 
The re-arming satellite is unable to 
move under its own power, so the 
only way the satellite can move, is 
when any of the cursor keys are 
pressed, and the four movement 
routines already take care of this 
for us. 

All the re-arming routine 


| needs todo then is to teat the 


position of the satellite to see if it is 
under the ‘sights’, Since the 
movement routines can chanqe this 
position each time the main loop is 
executed, the re-arming routine 
must also be called each time 
round the main loop. 

If the satellite is not under the 
‘sights’, then no action is needed, 
and the routine ‘returns’ 
immediately, otherwise a flag is set 
which prevents he keyboard trom 
being scanned, and a counter 
variable is decremented. Each time 
the re-arming routine is called 
whilst the satellite is in this ‘locked 
on' atate: the counter variable is 
decremented, When this counter 
reaches zero, the re-arming 
process is complete and several 
things happen: 


l. The ‘movement routine disabled’ 
flag is reset. 

2 The ‘counter’ variables original 
value is restored, 

3. The ‘number of photons’ 
variable is set to 20 decimal. 

4, The satellite is moved, one 
screen location, in a random 
direction, 


COMPUTING TODAY AUGUST 1983 


The satellite is moved.so that it is 
not detected as being under the 
‘sights’, immediately the routine 
ends. The ‘random’ element 
consists of selecting, at random, 
one of four possible « directions ol 
movement. This has bee 
implemented on the NA! SC (OM, by 
loading the accumulator with the 
contents of the refresh register, 
and then using anly the low two 
bits. Unfortunately for us, the low 
hit of the Z-80 refresh register is 
always 0. To overcome this, the 
contents of the accumulator are 
shifted one bit to the right. The 
accumulator is then incremented 
by one, for reasons which will 
become apparent later, to give a 
range of values between | and 4. 
The effect of each value is: 


| — Move up 
— Move lell 
— Move down 
— Move right 


(al Bo 


The satellite is now moved, one 
screen location, in the direction 
appropriate to the contents of the 
variable. This is done by calling a 
set of ‘universal move’ routines, 
which test the value in the 
accumulat tor, and then move the 

‘calling object in the appropriate 
direction. (It was to enable us to 
use these universal routines, thal 
we incremented the ‘random’ value 
in the accumulator aarlier) 

Non-#4-80 users could achieve 

the same effect by reading a table 
which contains the age lta 4 in 
ci ‘random rte ences, and calling 
the ‘universal move ‘youtines:4 with 
the value read. Even with a fairly 
small table, it will be very difficult 
for the user to anticipate the 
direction in which the satellite will 
move, 


6. Controlling the ‘flagship’. 

As we have seen, the ‘flagship is 
under the control o: the other 
player, and we can tell in which 
direction he has mceved, by 
reading the ‘alien direction’ 
variable, This variable will contain 
either the digits O98 to OC Hex, or 0 
which is the value it is initialised 
to. When the variable has been 
read, the high bit is reset, since it 
is no longer needec, leaving tive 
possible values 00 to 04. These 


values mean: 


é 


OO) De not move flagship' 
Ol oe ie nip wp 

02 — Meve ‘lagshi Pp lel 

03 Mov vie sr ip down 
— Move ‘flagship’ right 


The ‘flagship’ is now moved, one 
screen location, in the direction 
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to the contents of the 
oy calling 
routines, 

in which case 
the ‘flagship’ is not moved at all. 


appropriate 
variable. This is done 
the ‘universal move 
unless the value is OU, 


Just as in the four movement 
routines, the ‘flagship’ is tested to 
see if its new position is off the 
screen, li it is, then its new 
posltian i ignored and its ola 
position is re-used 

At the end of the ‘flagship’ 
routine the alien direction’ 
variable is set to 0, so that if no 
further directions are received 
trom the other player, 
will remain stationary. (Except 
when eny of the cursor keys are 


pressed, pe course). 


7. Controlling the decoy aliens. 
There are two decoy aliens, 
although you can have as many as 
you like, and they serve no 
purpose othe - than to cause 
contus.or 

The ie coy routine, which is 
called each time round the main 
loop, moves each of the decoy 


aliens in a separate ‘random’ 


the “flagship 





MICRO INTERRUPTIONS 
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direction, The decoys are not 
moved every time the rouline is 
called, because they would then 
mo ve mud +h faster than the 

flagship’, which would defeat their 
purpose! Instead a counter, which 
has an initial value ct 1SU, is 
decremented each time the routine 
is called, and the decoys are only 
moved when this counter reaches 
2eTO., 

When it is time to move the 
decoys, one of the fcur possible 
direction ns of movement is chosen, 
at random, for each of the decoys 
They are then moved, one screen 
location, in their respective 
directions 

The ‘random’ choice ol 
girection is 1 mplemented in the 
same way that it was for the re 
arming satellite, ie by reading the 
value in the Z-80 retresh register. 
Non-Z-80 users could use the table 
principle again, as « escribed 
earlier 

To prevent the decoys Irom 
going off screen, the new position 
of each alien is tested to see it it 
has gone off screen. If it has then 
the new position is ignored, and 
the old position is re-used. 

As we mentioned earlier, ila 
decoy alien is hit, then it is 
flagge d' so that it is nol redrawn 
until the fla agship’ has been hit. 
What this really means, is that the 
decoy aliens position is set to O if it 
has been hit. The first thing thal 
the decoy routine does is to test 
the positions of the decoy aliens. I 
either. or both, of them have been 
‘flagged’ as hit, then they are 
iqnored., 


DELVING DEEPER 


There are, of course, 
of ‘lower level’ subroutines, 
as the ‘universal move routines . 
and routines to outpul the scores 
etc, which have not been 
described because ol space 
lirnitations fout of politeness the 
Eclitor is choosing to -gnore this 
leeble atternpt at a pun!), The 
routines which we have described, 
however, form the guis of the garne, 
and with the descriptions of the PIO 
PIPOK TATE T , and the use ol 
interrupts, which we described last 
month, they shoulda give you a lair 
idea of how to go about writing this 
sort of game for yoursell 

To show you how much more 
exciting this sort of game can be, 
we have reproduced a Hex dump of 
our version of the game, which 
runs on a NASCOM 2 under NAS 
SYS 3. (Incidentally, if you 
connect a small 8 ohm speaker 
across the tape LED you will find 
that our version also has some 
limited sound eftects!) 
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Feature: Improving the Sharp MZ-80K speed 


Maurice Webb 








Find out how to improve the speed of your Sharp 





MZ-80K with the aid of a few modifications. 





in e) Poy mg [ h ae speed 

performance of the modern 

micro seems to have recently 
occupied the minds of many 
computer owners. There would 
appear to be two main schools of 
thought, those who believe in 
purchasing one of the piggy-back 
boards for between £50 and £100 
which will receive no comment in 
this article, and those who believe 
in modifying tre existing circuitry 

Those whe follow the second 

course lace a number of practical 
problems. If the micro is set tor the 
faster speed it is not possible to 
load programs saved at the 
original, slower speed and if the 
speed is changed aller loading al 
the original speed the program is 
likely to crash when switching 
takes place, 

The solution which is 
described here iz, | would suqqest 





reliable, inexpensive and readily 
adaptable to other systems which 
work in a similar manner to the 


MZ-80K . 
CLOCK THAT 


olarp generate their clock irom an 
8 MHz crystal which is divided by 
a 74L593; pin 8 gives the output al 
2 MHz which then goes off to 
disappear into the bowels ol the 
gubbins. At pin 9a 4 Mhz output 
can be obtained though this pin 
was not used in the original Sharp 
design. 

lt will be necessary to cut the 
track where it leaves the 74LS93 
(109). Care is needed here and | 
shouid not need to remind tne 
reader that any guarantee might 
well be invalidated by perferming 
this minor piece of surgery. Nor 
should it be attempted by the 








inexperienced or those of nervous 
disposition, 

A length of thin, flexible wire 
is connected tc Pin 7 a second 
length, preferably of a different 
colour to pin Gand a third to the 
other side of the cut track. Joining 
the pin 8 and cut-track wire should 
restore all as before and a quick 
test can be made. If all is not well 
do not continue until the fault is 
rectified, 

Originally the 2-80 was 
intended to have an operating 
speed ot | MHz (hence the 
division), but it is possible that the 
one in resiaence may well operate 
far in excess of this and not need 
replacing. The 2-804 is a direct 
replacement for the 4-80 and apart 
from the usual care needed when 
dealing with 40 pin beasties no 
problems should be encountered. 
(The cost of a 4-80A is something 
in the order of £4-£5 which is not 
enough to deter the enthusiast or 
require a secor.d mortaade. ) 


WHAT A SWITCH 


The circuit shown switches the 
clock from one speed to the other 
in such a way that switching takes 
place when the clock cycle qoes 
low which reduces the possibility 
of crashing programs. Switching 
can be done while running a 
program, indication of clock speed 
is clearly displayed and at switch: 
on, the computer comes to life in 
the original way as the makers 
intended. This is a great advantage 
il used by less experienced 
members of the lamily for they can 
just ignore the little switch. 

Construction is straight 
forward, construction on a piece of 
lmm copper strip-bpoard 
(Veroboard) makes a neal job and 
provided good construction 
practice is follcwed no problems 
should be encountered. 

The switching circuit of the 
74L500 is quite conventional. The 
74_LS73 acts as a standard JK flip- 
flop with CLA ted to the RESET 
line. The prob] TT ol false 
triqgering on anon negative cycle 
was solved by using the /4L5/4 as 
a one shot pulse circuit which 
delivers its one pulse when and 
only when the switch is pressed 
and this is timed to fit into the 
computer's normal timing. 

The switch should be of the 
momentary action type which is 
normally connected to Vee and 
grounded when the change over is 
required. The pulse so delivered 
tips the JK and so on via the 
~4LS00's to the micro’s main timing 
cireult. 

The bi-coloured LED indicator 
is something of a luxury asa 
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SHARP SPEED UP 





simpler system could be easily During use this modification A WORD OF WARNING 


designed but this circuit has one has proved itself as being reliable, 
, Ne 


particular advantage in that it does | programs can be saved and run at It your Sharp has had extra RAN 
ensure the cornputer always comes either speed and for such a modast | fitted since you purchased it, you 
up at 2 MHz from cold as outlay has proved a most valuab.e must ensure that this memory is 
previously described when the LED | improvement to this already sutficiently fast to operate with the 
shows green turning red to excellant micro higher clack speed 


indicate 4 MHz 





This circuit switches the clock from one speed to the other 
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SERIOUS 64 PROGRAMS 
We don't believe that the 64 Is just a games machine, 
and here's the software to prove it! 


BUSICALS — anolher spreadsheet! At last there's a spreadsheet program that’s so simple, you won Tneed a degree in Computing ta 
understand it. BUSICALS will allow you to juggle figures to your heart's content — and won't confuse with clever functions that you dant 
| need, BUSIGALC costs £39 on tape, £40.50 on disk, and is also available for PET anc VIC (with 16K expansion) 


BUSIWRITER — word processing {fou don't need the ultimate sophistication of VIZAWRITE (£69 — disk only), you ought to take a 
look at BUSIWAITER., It allows you toa write, adit, format anc print your text and will even perlarm simple calculations! You can buy 
BUSIWRITER on disk for just £39, or in a cartridge for £49. Both versions will save test to disk or to tape 


VICTREE — programming ald Adc over 40 commands to Basic including advanced toolkit functions and Basic 4 style commands 
The VICTREE module costs £65 including a comprerensive 100 page manual, 


MIKRO — 6502 assembler & monitor Why buy an assembler rather than a monitor? Because you probably dont write pertect 


machine code programs, With MIKRO you can make corrections to your source code and reassembie it at lightning speed (about 20 
seconds far 2K of machine code!) The MIKRO cartridge costs £50 


P.S. WE ALSO SELL GAMES We put the colotr and excitement into our games, not our adverts. All Our arcade cames are in 
machine code with ‘ull calour and sound: already available are TANK ATAK, MANGROV=, KAKTUS and STIA (similar ta Qik) and by the 
lime you read this we should have CRAZY KONG reacy, All cost just FB each on cassette. We specialise in adventure and fanlasy games 
COSMIC CAPERS, GOBLIN TOWERS, and THE CRACKS OF FIRE aré £12 each, 


ADD VAT TO PRICES — POSTAGE FREE — WRITE OR PHONE FOR A FREE LIST 


UPERSOFT 


Winchester House, Canning Road, 
Wealdstone, Harrow, 

Middlesex, HA3 7SJ, England 
Telephone: 01-861 1166 





COMPUTING TODAY AUGUST 4983 29 


TEREST FR 


























@LOW COST 
DAISY WHEEL PRINTER 

@ MICROPROCESSOR ELECTRONICS 

@ SERIAL, PARALLEL or IEEE INTERFACE 


SMITH-CORONA’ TP-I 


This top quality microcomputer daisywheel printer can be 
yours for an initial payment of £100.75 followed by twelve equal 
monthly payments. Written details on request. 


Accessories are also available at very reasonable prices. Delivery free. 

FILM RIBBONS £1.50 each DAISYWHEELS £7.50 each DRIVE CARD FOR APPLE £55 
CABLE FOR ANY MICRO £20 IEEE CONVERTOR FOR PET £65 INTERFACE FOR SHARP MZ80 £65 
Educational discounts. Official orders accepted. 











Further information please 
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Technicare Products Limited | Address 
Freepost 
Evesham, Wercestershire WR11 4BR 
Tel (0386) 41484/41587 Telex 334421 : 
RE: | TelNo 
| My Computer is 
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Review: Premier Publications Disc Drive 


ON DISCS 


Henry Budgett 


DRA 








For frustrated Dragon 32 owners awaiting the 
long-promised disc drives, here's good news in 
the form of a pre-emptive strike by an 


independent company. 


A/T 
/ATTLLHHTT 


he Dragon 32 computer is one 
of the almost fairy-tale 
success stories of the British 
microcomputer scene. Launched 
mid-way through 1982, it sold 
spectacularly well in the period 
leading up to last Christmas and 
now has an established user base 
which must be fast approaching 
the 100,000 mark. Betore we take a 
look at the disc system which is the 
subject of this review (not a 
Dragon Data product, 
incidentally), it is worth trying to 
establish why the systern was, ana 
continues to be, so successful 


A HYBRID COMPUTER 


As a product specification, the 
Dragon 32 already existed in the 
form of the Tandy Color Computer. 
This is not to say that they are the 
same computer, far from it, but 
they are built arcund the same 
basic set of parts. The Tandy 
product, in this country at least, 
received very little attention, partly 
as a result of its different approach 
and partly because of its high 
price. On the other hand the 
Dragon 32 was very attractively 
priced, and despile a briel 
hiccough when Mettoy sold ott 
their holding in the company and 
the high rate of sales forced a 
move to new ana bigger premises, 
the system has always been 
available, Dragon's shift trom a 
mail-order marketing philosophy to 









a direct High Street sell through 
retail cutlets like Boots and Laskys 
has also made the product much 
more accessible, in that it can be 
tried before you buy it. The odd 
specification has not, apparently, 
caused any problems to the 
company, although a lack of 
software in the early days was 
noticeable. 

The reason that I call the 
specification ‘odd’ is not that it is a 
technizally flawed machine, but 
that ituses an unfamiliar CPU and 
a version of BASIC which is only 
seen cn one other computer, 
Tandy's Color Computer. The 
Dragon 32 is based around 
Motorola's second qeneration eight- 
bit processor, the 6809. Very few 
compenies in the UK have made 
any real use of this CPU, which is 
a pity in many ways ag it has a lot 
of support in the States. Primari.y 
produced as a direct competitor to 
Zilog's 760, the 6809 is tully 
compatible with the much 
underrated 5-50 bus system and 
the excellent FLEX Disc Operating 
System. In theory, at least, there 
should be no problem in 
connecting a Dragon 32, through 
its cartridge port, to the 5-30 bus 
and hence giving it immediate 
access to a vast array of add-ons 
trom discs down to speech 
synthesisers. But, curiously, no 
such move has yet taken place. 
Even as this review was being 


compiled it was announced that the 


arrival of Dragon Data's own disc 





DRAGON DISCS 





drives was, once agein, delayed. 
Technically there is no reason why 
they should have any problem at 
all, as the product tested here 
shows. Indeed, it could be thal 
Dragon Data may well have missed 
the boat. 


THE HARDWARE 
CONNECTION 


Premier Publications, who have 
produced the first Dragon 32 
compatible discs, were previously 
known for their range of sottware 
rather than for their hardware 
designs. However, the first thing 
that should be said about the 
product is that their lack of 
pedigree in the hardware world 
certainly doesn't show; the disc 
drive and controller are both well 
designed and packaged. The 
controller is a slightly oversized 
cartridge assembly which plugs 
into the slot on the right-hand side 
of the computer and costs £99.95 
on its own or £299.95 with a LOOK 
disc drive. This is then connected 
by a single 34-way ribbon cable to 
the drive itself, a Canon uni! 
housed in a neat white casing 
along with its own power supply. 

Installation is, to put it mildly, 
a doddle. The only point to note is 
that the ribbon cable plug needs a 
hefty push to mate it with the 
connector at the end ot the 
controller, as the hole cut in the 
case is fractionally undersized. The 
manual contains clear and concise 
instructions with plenty of good 
diagrams, although it does suggest 
that there should be a second 
socket at the disc end whereas the 
cable is terminated inside the 
drive. 

As manuals go the Premier 
Publications team have certainly 
produced a winner. Nearly 80 
pages of well laid out, neatly typed 
ana reproduced copy housed in a 
ring binder with the demonstration 
dise tell you everything you want 
to know about the DOS and how to 
use it. You even ge: hardware 
notes so that you cculda connect 
your own drives to she controller 
— it happily supports 8" and S'4° 
drives in a wide variety of densities 
from 100K to 400K, as well as the 
Bats MCDI 3° drives, 

Earlier on I mentioned that the 
6809 had its own DOS, called 
FLEX Premier Publications have 
chosen to go their own way and 
have provided a ROM-based DOs, 
called DELTA, which assumes 
control of the Dragon as soon as 
the power is turned on. Unlike 
many systems it steals only 1.8K of 
user RAM for the file butters: a 
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The Canon unit runs from the mains and has a 34-way connection to the controller cartridge. 





very economical beast indeed 
“ompared with . Inside evel 
cartridge there is room for anoth 
ROM, which Prey atte will Hill with 
nest i, NC (ODER Of 

assembler idisa ASS ia rile: and 

mic enita r AC IM, However, it could 
Der haps be used to take an 
extended version of DELTA, if one 
5 planned, or maybe they will 
olier FLEA at a later date, 


SGMe 


UP AND RUNNING 


The first thing that DELTA 
demands is that a disc be placed in 
drive A and the system then boots 
on its own, lo pegin with this will 
be the demo disc. containing a 
simple menu which allows you to 
get a quick idea of the facilities 
otters . fhe demo disc contains an 
INTRO program, which is auto- 
a] ele and also has a pi "I ol 
programs whica O 
create a simple data base Hex then 
search it tor entries. By the time 


" uu have reacked page 10 of the 





= 5 ri} 
alle Wr Wi 


roa wil already Dé using 
commanas that. are 
Table | nae ie tual list 
DELTA is tully 
ne Uragon's Nl Cros ft DAoC: 
LOA Sk and SAVE are used tor disc 
acces ‘ather than the CLOAD zee 
CSA i you will be usea to with 
cassettes, It should be noted that 
CAVE autematizally overwrites an 


xisting tile with the same name; it 


lanl a E 
many of the 


aVdliahie: 
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compe tik te with 








would be nice to have a check first 
but then you can't have 
everything. These two commands 
are also extended to allow the user 
to LOAD and RUN in one 
operation, RUN’INTRO” te 
example, and also to save blocks ot 
memory or machine code 
programs, One ol the examples 
given in the manual is to save the 
entire BASIC interpreter 
now if one could replac 
py RA wil es 

Another usetul idea that the 
‘Db.ock saves suggest is that you 
can save text and g raphics SCTeens 
on disc, great for games anc 
animations. [he final program- 

ented options offered by DELTA 
are Cl IAIN, which loads in anew 
program without losing the 
variables created by the old 
program, and APPEND. which 
merges a disc program onto the 
currently held in RAM. 
Precautions are nece 
bcth of these options but these are 
simply common sense rather than 
annoying restrictions. 


(ne ea vere ENG pol 


2 that ROM 


Rati a Path) 


Sseary With 


nt is that 


DELTA seemed slow to SAVE, both 


with mac kite code and peg 
files. The reason for this is that 
automatically verilies the save tor 
you. H you dont want to wail, or 
trust your disc never to tail, you 
can deselect this facility by typing 
VERIFY D:. However. as it's such a 
good idea I think that you should 
always turn it back on as socn as 


possible with VERIFY E: after all 


onto disc: 


ot tee 


you dont re ally warnt-to te 
vital program, do you? 


SYSTEM OPTIONS 


At the systems level DELTA 
requires that all blank discs are 
formatted by ‘the INIT command, 
and you can use the CONFIG 
command to store your drive’ 
parameters prior to initialising if 
yOu are using a non-standard 
system Interestingly, Premier have 
added the option cf common sense 
to the INIT cornmand If DELTA 
tinds that there is already 
information on the disc it checks 
back to see if you really do want to 
scrub it clean, Such a sin iple 
facility to incluce, but so few DOSs 
bother. Individual files may be 
protected against ac cidental 
alteration by using the A ASSIGN 
option, which has the delightfully 
named ‘Sanctify and De secrate’ 
extensions to indicate the file's 
status as well as providing a 
renaming tacility 
Bulk copying c 


Cae | 


se that 


wa disc's 
ontents is achi eved by the 
BAC 7-KUP command, which quite 
happily copes with a sin we drive 
opy by provit jing all the necessary 
a6 ompts ( although it is a Sard qaod 
idea to stick a write protect label 
on the source disc!), A COPY 
commana is also available tor 
copying single tiles between discs. 
but sadly it lacks the wild card 
tacility, This option is built into 
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DELTA for use with the FIND 
command — ie a search for gr*"n 
will produce green, groin and 
groan — so it’s a little sad that it 
got missed from the system 
commands section. A whole section 
at the hack of the manual is given 
over to explanations on how to copy 
your cassette-based programs onto 
discs, and there would appear to 
be no problem provided these are 
just BASIC, If machine code has 
been included, then there may be 
problems if the addresses occupied 
by the machine code clash with 
DELTA‘s living space, so some 
conversion may be necessary. 
Premier also point out that you 
cannot copy cartridges onth cise as 
the controller lives, both physically 
and address-wise, in the same 
space, and there weuld be no 

point as cartridges are faster than 
discs anyway! 

The final portion of DELTA is 
given over to file handling and in 
this respect both serial and random 
access data files are supported, 
with the manual providing a very 
good grounding in the techniques 
needed. You always need to 
CREATE a file area on disc betore 
you start to fill it with data; 
remember to be generous or you 
could run out of space! Temporary 
files which act as buffers, a 
common requirement in data base 
operations, can be given a name 
and then continually re-used by 
making use of the “LUSH 
command which deletes all the 
data, All the usual commands such 
as OPEN and CLOSE are available 
in DELTA, together with the 
requisite pointer commands to 
make random access filing a 
relatively simple task. One useful 
command that | mentioned in 
passing earlier in this piece is the 
FIND option. This will search any 
file for a specified item, which can 
then be retrieved by an INPUT 
operation, 


EXECUTIVE ACTION 


As it all the above facilities were not 
enought to convince you that 
Premier meant business with their 
DELTA system, they also allow you 
to create an executive 

file on disc, Effectively this means 
that you can make a self- 
demonstrating system by handing 
control of your Dragon 32 to an 
‘invisible’ typist; al the commands 
are saved on a disc file which the 
computer treats as direct inputs 
from the keyboard. You could, for 
example, get the fle to LOAD a 
program, LIST it and then RUN it, 
all without any apparent operator 





Lee 


being present, To make the system 
even more powertul it can be 
combined with the BOOT 
command which specilies a file lo 
be automatically RUN when the 
disc is booted or selected by the 
system. 

To help the first time disc user 
cope with all the abova commands 
and their various options, 
Premier's manual! provides not cnly 
a clear and concise description of 
each but also offers many short 
routines to let you try them out, 
The deme dise contains a pair ol 
simple programs that illustrate the 
file handling commands even more 
thoroughly, and you can LIST 
them io see just how they work. | 
was unable to find an example of a 
bad or unclear explanation, nor 
could I discover any mistakes in 
the examples, other than those that 
Premier themselves had spotted 
and provided on an errata sheet! If 
only certain other DOS manuals 
were as goud., 


THE LAST WORD 


In conclusion it seems only fair to 
remark on the one or two 
shortcomings of the system, having 
praised it so highly up tonow. None 
of these points really constitutes a 
major problem; maybe they could 
be cleared up on a second issue ol 
the ROMs. The criticisms are that 
the wild ecard facility has not been 





BASIC keywords 
| LOAD SAVE RUN CHAIN 
System keywords 
DIR INIT CONFIG KILL 
Data and file keywords 
CREATE FLUSH 
END # DIM # 


OPEN 
INPUT # 


Executive keywords 


DO BUILD BCXOT 


Table 4. The DELTA command set. 


The controller innards are neat and workmanlike. : 





APPEND LOADM SAVEM 


ASSIGN VERIFY SELECT 


CLOSE 
PRINT # 





implemented where it is most 
needed, ie in the COPY and KILL 
options: SAVE should check first 
before overwriting an existing file; 
and finally, that CREATE limits the 
flexibility of the system when used 
with data files, and would be much 
better as a dynamic command 
rather than as a predetermined 
limiter 

On the hardware side, the 
only quibble | have is that the 
Canon drives don't eject their 
discs. | have never liked machines 


‘that use them, the Adler 


Alphatronic for example, for the 
simple reason that it is possible to 
forget that there is a disc in there, 
and attempts to stull a second disc 
in always seem to meet with 
disasters of major proportions, In 
fairness, however, the drives do 
seem robust and never gave a 
moment's trouble during the review 
period, | 

Overall, then, a totally 
excellent offering for Dragon 32 
users that delivers exactly what il 
offers and would meet virtually all 
the requirements of any user of the 
system that 1 can possibly imagine. 
lf you don’t want the drives 
supplied by Premier you can add 
your own, of any size, quite simply 
and this, in itself, is an attitude 
that you seldom tind. | just hope 
that they continue the good work 
with either an upra‘ed second 
edition ROM or move on tu oller a 
FLEX-compatible system together 
with the software to run on it. 


RUNM 


COPY 


BACKUP 


FILES 


FIND # RESTORE # 
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it’s easy to complain 
about advertisements. 


Every week, millions of advertisements appear in the press, 
on posters or in the cinema. 
_ Most of them comply with the rules contained in the 
British Code of Advertising Practice and are legal, decent, 
honest and truthful. 
But if you find one that, in your opinion, is wrong in some 
way, please write to us at the address below. 
We'd like you to help us keep advertising up to standard. 






The Advertising Standards Authority.¥ 
if an advertisement is wrong,we're here to put it right. 
AS.A.Ltd., Brook House, Torrington Place, London WCIE 7HN. 


PUT YOUR 


Nearly 400 Programmes | 
IN STOCK 

| Ring for our Price List 
CLWYD PERSONAL 

COMPUTERS 

Unit 19, Daniel Owen Precinct, Mold, CH7 1AP._ 

Telephone: Mold 56842 


400 inc BASIC £149.95p 
810 DISC DRIVE £299. 


5 wt 800 £299. 
ATAR| 410 cassette REC £45 
























ie PET Taree 
f 
a 







~ MACHINE 





i# MOR INTERFACES |e 
CONTROL MACHINES, ROBOTS, 
FACTORY OR HOME 


Have you ever wanted your MICHO to control a machine for you, o1 








VIC STARTER PACK £139.99p 





ORIC 1 48K £169.95p 
Phone Orders Welcome on 0352-56842 
Postage & Packaging £3.00 
| Orders over £200 - Postage & Packaging FREE 
NEXT DAY DELIVERY AVAILABLE Please ring for details: 
L enclose cheque/P.O. fori 
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manage your house? If so, the MDR ‘MICROCOMPUTER CONTROL | 
INTERFACE’ will give you isolated channels of OUTPUT (84 @ 250 
volts) and switch sensing INPUTS, 
Available now for connection to PET USER, PORT, R523? and 
IEEE4SSS, alowing expansion up to more than 900 channels 
Supplied complete with cannecting Cables, full data and guarantee 
from £12.54 per channel. Complete preprogrammed systems or 
Individual components available. Write or phone for details. 









M D R (INTERFACES) LTD. 
Little Bridge House, Dane Hill, 
Nr. Haywards Heath, Sussex RH17 7JD. 
Telephone: 0825-790294. 
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SELL, EXCHANGE or BUY 


SOFTWARE 
the 
COMPUTERHOUSE 
WAY 


By becoming a member of COMPUTERHOUSE 
and entering your unwanted software on the 
COMPUTERHOUSE lists (which are circulated to 
all members) you get the opportunity to sell or buy 
software at 80% of its original cost. Alternatively as 
a member you can simply exchange at no extra cost 
to yourself other than postage. 
MEMBERSHIP ONLY £12.95 per annum 
For further details of membership and other benefits 
send large SAE to: 
COMPUTERHOUSE (PCT) 
Freepost 
ILFORD, ESSEX IG1 2BR 


NAME 
ADDAESS __. 
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Review: Sord M5 





Don Thomasson 





SORD PLAY 


The Japanese have now unsheathed the Sord 
M5. Is this a new star rising in the East? 





esigning an adventure 
playground needs careful 
thought. If itis too simple and 
straighttorward, it will lack excite- 
ment, A scary element is desirable, 
but confusion is to be avoided, 
because if can be really frightening. 
One way of avciding contusion is to 
provide signpests and explanatory 
notices, 

Much the same considerations 
apply to the design of small corn 
puters that are likely to tall into in- 
experienced hands. 

The Sord M5 is a_ typical 
Japanese product — well conceiv- 
ed, nicely made, and provided with 
totally inadequate documentation — 
so that the signposts and notices are 
missing, and ccntusion is more than 
just possible, [he machine has many 
interesting leatures which are a 
delight to explore for those who 
know how to tind their way round, 
but some of the best facilities are 
barely mentioned in the manual. 

There may be a simple reason 
tor this. Unlike the leopard, which is 
stuck with its spots, the M5 can 
change its ROM, or more accurately 
part of it, and it then becomes a 
totally different machine. The 
documentation consists of twe 
books; a slim volume that deals with 
setting up and running the demo 
tape, and a thicker manual for the 
ROM pack which is supplied as stan 
dard, This leaves out the fixed ROM 
and interface system, which deter- 
mine many of the machine's most 
important characteristics. 
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However, patient ex ploration 
unearthed some of the missing data, 
allowing the capabilities of the 
machine to be explored in full. Ne 
dcubt such information will soon be 
available, either from Sord or an in- 
dependent source, and then it will 
be possible to use the machine 
without risk of confusion. Even 
without that, the M5 is a real fun 
machine. 


SETTING UP 


The main unit is beautifully styled, 
as can be seen trom the 
photographs, but in order to insert 
the HOM pack it is necessary to lift a 








flap at the back of the keyboard, 
which @xposes an area of bright 
yellow plastic and rather spoils the 
image of the thing. A width of just 
over 10" means that the keyboard is 
rather small, with a horizontal and 
vertical pitch of 15 mm between 
keys, where a typewriter uses a 
pitch of around 20 mm. The mould- 
ed rubber keys were eyed dubious- 
ly, but proved to be more effective 
than some similar arrangements. 

The separate power pack is 
quite sizeable, about 8” long and 
2" square, and it is provided with 
a switch and a mains plug. As the 
plug is of the small two-pin variety, 
an adaptor normally serving an 
electric razor had to be pressed into 
service, 

The next problem looked like 
being more difficult to solve. A 
large diagram showing interconnec- 
tions offered several ways of using 
the metal switch box to connect up 
the television set and aerial, gaily 
referring to 75 ohm coax and 300 
ohm twin feeders. The only way of 
connecting up the television set was 
via a pair of spade terminations. 
which is convenient in America, but 
not in this country. The manual ex- 
plained that ‘antenna converters are 
commercially available’. Not at 
seven on a Monday evening, they 
aren t! 

In the end, a bold decision was 
made to connect the computer 
directly to the set, as usual, and 
there was much relief when this 
worked perlectly. Some users might 
have been wary of trying such a sim- 
ple solution. 

The cassette leads also caused a 
minor query, because the diagram 
just showed three plugs, without 
saying which was which. The motor 
control was obvious, and for the ear 
and mic connections there were on- 
ly two possibilities. Murphy's Law 
said the first guess would be wrong. 
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It was. (White for ear, in case you 
need ta know) 

The ‘joypads’ ‘joysticks without 
sticks, net love nests) were set aside 
lor later investigation, and there was 
no need to worry about the direct 
video and sound links, as there was 
nowhere to connect them. 

Switch on. The power warning 
light stays out. Oh, dear, Ah, we 
haven't plugged in the ROM pack. 
Perhaps . Yes, the light now 
comes on, The fixed ROM is 
evidently not usable on its own. _ 

After some fiddling with the 
television set tuning, a nice steady 
picture was obtained. lt was rather 
wide in relation to its height, with an 
aspect ratio of about 1.8 to 1, 
whereas the overall screen has a 
ratio of 1.3 or thereabouts, but most 
of the available width was used, The 
‘black’ was a slightly reddish dark 
brown, quite easy on the eyes, and 
the lettering was subdued, being ol- 
ticially ‘grey’. 


DEMONSTRATION 


It seemed sensible to begin by runn- 
ing the demo tape, which started 
with a ‘TV adjustrient program . 
This was a little worrying, as the ac- 
companying text advised the user to 
change the receiver settings, which 
might upset anyone wanting to 
watch Dallas later in the evening, 
(Do such people exist? — Ed.) The 
advice was ignored. 

The colours displayed were 
pastel shades, rathar than the bright 
and almost garish colours produced 
by other computers on the same TV, 
and the general effect was resttul,. 
More saturation might have been 
obtained by adjus:ment, but wasn't 
really necessary, 

An instruction 


was avgien 


that any key should | be pressed, bu 
that merely cycled th 
our patterns agair. and again. 


rough the « a. 


The 
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uaa said ‘press Shift and 
Return’, which again did nothing. 
The ir: seciratien | otry Shitt and Reset 
provided the solution. 

A distinct metallic click was 
noted as the tape restarted, in- 
dicating that there should be no 
trouble over tape recorder polarity. 
Transistor switches only work one 

way, but a good old-fashioned relay 
doesn't care. 

The second program was a 
rather simple variety of Space In- 
vaders, complete with sound. The 
M5 disdains the use of a tiny 
loudspeaker muttled inside the 
case, producing its sound via the TV 


set loudspeaker, which is much 
more eltective 

Some days later, it was 
discovered by accident that the 


jioypads will work with this game. 
The only reference to the use of 
ioypads in the manual was a state- 
ment that they would net work with 
the second game, which was a 
baseball simulation. It was rather 
better in quality, though the family 
graphics wizard reckoned it could 
be improved, The way the players 
moved aqainst the background was 
intriguing, and a tull investigation 
of the graphics systern was marked 


for priority attention. First, 
however, the operator interlace 


needed to be examined. 


KEYBOARD 


The Isqend on the top right hand 
key was Reset, raising talse hopes, It 
was also labelled Halt, and when 
pressed with Shitt it stopped oro- 
gram action, but it seemed to do 
nothing else. At least there’s a 
switch on the power unit, No need to 
go tothe wall socket when things go 
haywire, 

Just below Heset were Return 
and Space, there seh no space 
bar. It was found that the little finger 
of the right hand tended to over- 
reach the Space key, entering a line 
prematurely, but ne doubt that snag 
woulc disappear with practice. The 
two main Shift keys tlank the bettorn 
row of the QWERTY layout. 

To. the left are two more shilt 
keys, Function and Control. The ac- 
tions available through use of the 
Control key are manifold. It is possi- 
ble tomove the curser up, down, lett 
and right, with wraparound in all 


directions. The whole display can 
be moved in the same way, but 
anything disappearing past the 


edqe is lost. There are also several! 
screen control functions which will 
be described later 

The tunection key works in two 
ways. Used with the © 1 key, it selects 
‘typewriter shift’, with capitals ob- 
tained in Shift, while with. “2°. it 
selects the reverse mode. With ‘3, it 


A joypad. Shades of Mattel? 


calls up graphics, a ditterent set be- 
ing given with and without Shifl 
With some of the keys, 
Function provides single-key word 
entry, though all werds can be typed 
out in full it that is preferred. There 
are 22 valid combinations, but 
although RENUM, MOVE and BYE 
are marked on the keys, they have 
no elfect, Rae ee disappoin ntment. 
The lettering of these legends is 
very small and Biff ‘ult to read, and 
the text which is generated does not 
include the spaces needed to 
separate one word i from another, but 


other 


the facility was nevertheless found 
useful, 
With 48 keys and multiple 


shifts, the keyboara can generate a 
wide range of codes, but there area 


number otf codes which are not 
coverea, these mostly being inter 


national characters 

On the whole, the k eyboard Was 
awarded a pass mark. [The sheer 
versatility can cause contusion. In 


tending to input Peta you press F 


and what you think is the Function 
key, The whole abe: shilts one 
piace right, because you were in 
fact pressing Control, That is just 


one example ot the oddities that 
occur, 

A very useful feature is a 
holding butter, which will store up 
characters while the system is toa 
busy to take note of keyboard ac- 
tion. We gave up trying to overiill 
the butter, but it must have a limit 
somewhere, 

There is a nicely-timed 
automatic repeat action, ant oe a nasty 
little beep as you press eac Baie 
Fortunately, the TY set had a 
control to shut off et soun he 


THE EDITOR 
The editor finally confirmed suspi 
cions that there was something 


familiar about the MS, As long-term 
readers of Computing Today may be 


Cari 


aware, the I[homassons are, as 
family, confirmed addicts for the Ex. > 
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idy Sorcerer, and it would not be at 
all surprising to learn that the 
designers of the M5 were aware of 
the older machine. The keyboard 
shows strong similarities, and the 
editor is almost identical with the 


ene Paul Grimshaw designed some | 


time ago tor his Sorcerer Toolkit. 
This similarity to the Sorcerer may 
have helped us to become used to 
the M5, since the familiar features 
looked more friendly, 

The concept of the editor is 
quite simple. If the line you want to 
enter or execute is on the screen, 
the cursor is moved to it and posi- 
tioned at the re.evant position in the 
line. You can then cvertype in Con- 
tral © mode, insert in Control P 
mode, or erase with Control Delete. 
Press Return, and the line is 
entered, if it starts with a number, 
otherwise being executed, 

The system has advantages and 
disadvantaages. It is beautifully sim- 
ple to use, except that you may find 
the cursor sitting in the middle of a 
listing after a correction has been 
made, and you need to use clear 
screen tor further commands, Not to 
worry, Control X will clear the line 
from the curso: onwards. It would 
be nicer if there were a Control 
command to clear the screen, but 
whereas Control L serves that pur- 
pose during a program it has no ef- 
fect in direct made. 

There is another escape route 
through the use of Contrel V, as will 
become evident! in discussion of the 
display. 

Once the concept of the editor 
nas heen grasped, it becomes very 
easy to use. A direct statement re- 
mains available alter use, for exam- 
ple, and can be repeated with or 
without changes. That would be 
welcome on some other 
machines . 


THE DISPLAY 


The information about the display 
given in the manual is rather cur- 
sory, but one reason for that could 


be the sheer complexity of the | 
system. A tull description would 
double the size of the book, and 
maybe 


more. What tollows has 
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largely been figured out by in- 
vestigation and experiment, If it in- 
cludes any misinterpretations, 
apologies are offered, but most ol 
the points stated have been proved 
In practice. 

The systern, like that of the 
oorcerer, is basically of the low 
resolution type, with features that 
allow at least a simulation of high 
resolution, For the main display 
screens, a character code is stored 
for each character position, and this 
is used to look up a set of pattern 
byes determining the shape of the 
character. The patterns can be 
changed by the user, 

At switch-on, the screer offers 
32 colurnns and 24 lines (GI mode), 
but Control T selects Text mode, 
which prevides 40 columns. In this 
mede werking is quite straighttor- 
ward, The 960 character codes oc- 


cupy most of the screen RAM, so | 


there is not enough left spare for 
colour control. The screen is in 
white (more correctly grey) on 
black, 

The smaller storage area need- 
ed tor the 32-column layout allows 
colour to be introduced on a fairly 
simplistic basis. Colour can be 
allocated to a block of characters, 
the block starting at a character 
position which is a multiple cf eight 
(the top left-hand corner of the 


screen is character Q'). [hereare 15 | : 
| on this review, we would still be 


colours, including black, grey and 
white, and also a ‘no colour’ setting, 
which appears to be transparent. 
Control R sets up GlIl mode, 
and here the fun really begins. The 
32.column display is still present, 
bu: it new has company; a totally in- 
dependent screen which may be 
populated with ‘sprites’, These can 
be copied trom standard characters 
or modified characters, and up te 32 
sprites can co-exist. Their size can 
be changed. MAG 0 gives the nor- 
mal single character. MAG 1 
doubles the width and height of the 
sprite. MAG 2 gives a large, com- 


posite sprite built up trom four | 


characters at normal size. MA 3 
doubles the size of these four 
characters. These size variations at- 
tect all visible sprites, 

The shape and colour of a 








character having been defined by 
the SCOD and SCOL commands, 


| the sprite may be placed on the 


screen at any one of 256 horizontal 
positions and 192 vertical positions. 
Each sprite car. be positioned in- 
dependently, subject to a limit on 
the number thal can be put in the 
same horizontal .ine (four only). The 
sprite can thereafter be moved to a 
new position, or taken off screen, to 
be brought back later if required. 

All this can take place against a 
separate display on the 32-column 
screen, There is a ‘window’ control 
which allows part of the foreground 
screen to be protected, and the rest 
can be scrolled lreely in any direc- 
tion. 

Finally, use of Control V swit- 
ches over to a complete set of alter- 
native screens. It is possible to look 
at one screen while making inputs to 
the other, and tne two screens can 
be in different modes. 

Qh, yes, and there's yet another 
mode, though its utility seems 
limited. It is called Multicolour 
mode, and it allows quarter blocks 
of colour to be set up by character 
inputs. We were unable to deduce 
the relationship between code and 
colour, and the relationship 
changes from lire to line, sc all that 
can be said is that the effect is very 
pretty, but net of obvious utility. 

Ii there had not been a deadline 


playing with the M5 screen 
facilities, instead of writing about 
them. Working out the best way to 
use the systern may require some 
hard thinking, but the effort is 
rewarding, 


THE BASIC 


An integer BASIC should be fast, 
and the benchmark figures are con- 
tirmation of this. Limitation to whole 
numbers in the + 32767 range may 
irk some rnaths butts, and they will 
miss the trig and log functions, but 
real mathematicians will realise that 
there are usually waye round these 
missing functions, BASIC [| is in- 
tended for beginners, and should be 
assessed in that light. Anctner ROM 
pack is available for those who want 
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Hoating point and all the trimmings 
It seems reasonable to compare 
BASIC |] with the old 6K Microsott 
BASIC supplied with the Sorcerer 
as prime equipment. BASIC | saves 
a lot of space by discarding the 
floating point routines and the more 
esoteric mathematica. functions, but 
it also lacks ON. . GOTO and FN 
On the other hand, it im: 
plements IF... THEN... ELSE and 
CHAIN, an equivalent of LPRINT 
and LLIST, seven display corm 
mands, and hexadecimal number 
handling. PRINT CURSOR (fie 
PRINT AT) is provic ed, and some 
minor functions like TIME, which 
returns the nurnber of seconds since 
switch-on. Itimplements AUTO, but 
hot RENUMBER, and covers some 
error-check tunctions, None ot these 
were in the 8K Microsott. 
Balancing gains against losses, 
it must be concluded that the inter- 
preter must be rather wastetul of the 
available space, However, a detail- 
ed examination of the coding would 
be needed to contirm that. The main 
point is that the interpreter works, 
subject to a lew minor bugs. The er- 
ror system is not entirely error-free, 
sometimes reporting a line number 
alter a direct command error, while 


FRE consistently reports that 256 | 


ave been used, 
the program, and 
figures tor 


bytes of meme ryt 
however large 
gives very dubious 
memory still tree, 

50 BASIC | might be described 
as adequate but net brilliant. It 
serves its purpose, and serves it 
quite well, but ought to be able to 
achieve a little more, which would 


make it very satistactory. 
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The BASIC I ROM pack is sup- 


plied as standara, but other packs 
are available as extras, and will be 
covered later on. 


SOUND 


Apart from stating that there are 
three tone channels, a noise char- 
nel and seven special elfects, the 
manual says virtually nothing about 
the sound system. Working from 
minimal clues, it was eventually 
found that there was a fairly 
straightiorward control protocel.’ 

Expressing the rules as briefly 
as possible, a tone is set up by the 
sequence: 

OUT &32,(128 + 22 *A + B) 

OUT & 32,0) 
= Oto 2, and determines 
which OR is set, B = Oto 15 
ana C = Otc 63, the count set being 
B + 16*C, The frequency produc- 
ed is (111860)/C cunt He, 

Once set, the tone can be con- 
trolled by 

OUT &32,(144 + 

where D = Oto 15, 0 giving max- 
imum volume and 15 silence. If the 
channels used are not silenced 
hefore the program ends, they goon 


where 


12> 


327A + D) 


sounding, 
The noise channel setting is 
rather more complex, though a 


single output suilices; 

OUT &32, (224 + 4*E 4+ F} 
where - = 6 gives Siebecbous 
noise and Ek = | gives white noise. F 
determines the noise lrequency. 

Some of the above has been 
checked against a partial translation 
from the Japanese manual whica 
threatened to increase the confu- 





SORD PLAY 


sion! When the translation is corm- 


plete, it will provide a synthesizer 
program that looks quite in- 
teresting, 


CASSETTE SYSTEM 


Loading and saving at 2000 baud 
presented no problems, using a 
cheap Sharp recorder. [he relevant 
commands are SAVE, OLD, VERIFY 
and CHAIN, OLD being equivalent 
to LOAD, SAVE gives no indica- 
tions other than the terminating 
ready, which is reasonable, while 
the others display file names as they 
are tound, adding an asterisk if ne 
tile is being read, Simple but etfec 
tive. 


JOYPADS 


Finding out how the jcypads worked 
entailed a trustrating search 
through the input ports, which 
revealed that port &37/ was involved, 
Both units report to this channel, the 
left hand unit to the lower nibble 
and the right hand unit to the upper 


nibble. The codes generated are 
shown in Fig. | 





Fig. 4. The joypad outputs. 


The ‘fire’ buttons generate numbers 
as if the keyboard has been used. 
The left hand unit generates | or 2, 
according to which end of the but- 
ton is pressed, and the right hand 
unit generates 5 or 6. 

(ince this relatively simple data 
had been worked out, the joypads 
were in business. It seemed a pity 
that the relevant data was not in the 
manual, 


PRINTER 


Apart from the problem of getting 
hold of the necessary connector 
ieveritually cut down from a larger 
model), there was no difficulty in 
getting the printer channel working, 
An adaptor cable was made up to 
work with the Epson MA&SO normally 
used with the Sorcerer, and after a 
couple o! false starts caused by 
linger trouble a complete lump was 
printed with no trouble at all. 


The only slight oddity noted was > 
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INTERNAL ROM 


WAIT AL IZE 
MONITOR, ETC) 


BASIC —I 


EXTERNAL ROM 
(CARTRIDGE) 


Fig. 2 Memory map of the Sord M5. 


that with the printer plugged in, the 
cassette motor control failed to 
work, Presumably a common port is 
involved 


MEMORY MAP 


The main memory begins with SK o!1 
fixed ROM. from CO00 to IFFF, this 
containing keyboard routines and 
sirnilar facilities. The ROM pack 
runs from 2C00 to a maxirmum of 
SFFF, though not all the packs use 
the whole 16K. 

The G00C-6FFF area is reserv- 
ed, and RAM begins at 7000, tne 
main memory containing only 4K 
The BASIC program sterage begins 
at 7383, leaving about 3000 loca- 
tions free. Fertunately, the BASIC 
program is stored in a reasonably 
economical wa Vi 

A photograph of the promised 
expansion unit suggests that it will 
fit into the HOM connector, 
presumably providing a socket to 
accept the ROM in use, This will 
allow 4K expansion blocks to be ad- 
ded to the original RAM. 

The 16K display RAM is not on 
the main memory map, but is ac- 
cessible by VPEEK and VPOKE. It 
was difficult to reconcile a dump ot 
this RAM with the diagram in the 
Japanese manual, especially as the 
allocation of “available space 
changes with ditlerent screen 
rnodes. but there appears to be con- 
siderable rocrn for expansion of the 
display facilities. A TMSSO16A 
display chip is used, and obtaining 
the Texas Instruments:data sheet on 
the device should make life easier 


OTHER ROM PACKS 


A briet acquaintance with two of the 
alternative ROM packs produced 
some interesting information, a little 


ROM AREA 


| RESERVED 


AREA 


WORK AREA 
(OR WEA BASIC! | 


r APPROXIMATELY 1K 


WISE A 
PRC FA hin 
ARIE A 


256 BYTES 
TEEFF 
‘THIS AREA CAN BE CLEARED WITH A DIRECT 
COMMAND IN BASIC 


CLEAR — (SIZE OF WORK AREA) (BOTTOM 4DDRESS| 
e.g. CLEAR — 256, & 7 FFF 


limited by the fact that only one of 
the relevant manuals was available 
at the time, 

The FALC ROM preduces a 
spreadsheet, initialised to eight col- 


urns and 60 lines, but adaptable by 


command te other dimensicns Four 
columns and 20 lines were 


cisplayed. In addition te tne usual 
facilities there was provision lor sor- 
tng entries, and for searching for a 
particular entry, Full tloating point 


calculations were implemented, 
with trig and log functions. The 
manual was helpful, but it was 


discovered that a paragraph ex- 
plaining the means of exit trom 
search had been omitted from the 
translation, Who would have quese- 
ed that it involved searching tor an 
asterisk’ 

In the absence of a manual, on- 
ly a superficial examination ol 
RASIC-G was possible. This isa 16K 
ROM combining the features ot the 
integer BASIC with extended 
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SORD PLAY 


graphic manipulation facilities, and 
some other additional bits and 
pieces. 


OVERVIEW 


The Sord M5 is a small machine, 
aimed mainly at beginners and 
games players, and it will not in- 
terest those who judge merit by 
memory size or low price, though it 
should be noted that the basic 
package includes a pair of joypads. 
In a sense, the virtues of the 
machine are to some extent 
negative. The interpreter does not 
restrict variable names or array 
dimensions. The BASIC is not dil- 
ficult to learn rapidly. 

On the positive side, the con- 
struction and design are competent 
and attractive. Almost everything 
worked, once the necessary intor- 
mation had been worked out. The 
high working speed was impressive. 

However, to return to the open- 
ing theme, the M5 is complicated 
enough to produce confusion, and 
the documentation tails to provide 
enough information to escape trom 
this state, A minor keying error can 
produce bewildering results, and 
though there may be a recovery 
route it may not be obvious. | 

To reach its full potential, the 
M5 must be supported by improved 
decumentation, whether this comes 
from Serd cr an independent 
source. Without that, dealers and 
distributors may lind themselves in- 
undated by queries. 


CONCLUSION 


Thanks are due to Sord Computers 
for useful assistance, and in par- 
ticular te Yuki Matsushita, who is 
translating the Japanese manuals 
and produced some of his aratts to 
clear up a few mysteries. 
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Introduction  Spectrum-latest recommendec 


One thing's certain about the Sinclair 
world -theres never a dull moment. 

Every month sees new software 
and new hardware, produced by 
sinclair enthusiasts, or produced by 
Sinclair itself. 

The magazines doa fantastic job 
of keeping you up to date with the 
input of enthusiasts. We want to keep 
you in touch with Sinclair's own 


developments. 
Every month, there'll be a Sinclair i a, _s 

Special in this magazne. _ ~~» = > FF «& a é 
Sometimes, inevitably, there won't (SOUSA eam tea Paneer Ayres symm fy oT olen mu 


be anything new to say -—we want to 
break away from the breathless eee mie 
announcements of hardware and BEE TIP a Bae 
software you just can't buy. MRED) coe ee re 

But when something new is avail- 
able, we want you to have accurate 
information —tast. You'll tind it here 

This month, we're giving you the 
latest information onthe recom- 
mended retail prices of Sinclair 
equipment. They're our prices, and 
you may well find thirgs cheaper (or 
dearer) inthe shops, f they're 
cheaper -—terrific! Snap them up. 
Note, however, that from us the 
2X81 is down to £39.95. 

We re also announcing six superb 
new Sinclair cassettes, There's an 
order form at the back of this Special. 

And at last we're making the 16K 
spectrum upqrade to 48K generally 
available. All registered 16K owners 
have already been mailed, and we 
know that the offer is very popular 
Again, there's an order form at the 
back of this Special. 

Next month... but there, next 
month is another story! Watch (as 
they say) this space, 








Managing Director, 
Sinclair Research Ltd. 


=. 16Kwas £725.00 





| 


irneat 


ZX Printer was £59.95 ZX Printer 
ZX81 was £49.95 ZX81nc 








Take a look at these brand-new titles. 
Each is an outstanding new program 
using the full potential of the Spectrum, 
for games with stunningly animated 
graphics, for strategies of fiendish 
cunning, for masterly applications of 
computing capability., 


Cyrus-IS-Chess Based on the Cyrus 
Program, which won the 2nd European 
Microcomputer Chess Championship 
and trounced the previously unbeaten 


Cray Blitz machine. With & playing levels, 


cursor piece-movement, replay and 
‘take-back’ facilities, plus two-player 
option. The 48K versicn has many addi- 
tional features including an extensive 
library of chess openings. For 16K or 
48K RAM Spectrum, 





Overleaf—your Sinclair 


Horace and the Spiders Make your way 
with Horace to the House of Spiders, 
armed only with alimited supply of anti 
spider-bite serum. In the house, destroy 
the webs before the spiders can repair 
them. Then destroy the spiders, before 
they destroy Horace! Undoubtedly the 
creepiest Horace program ever produced! 
For 16K or 48K RAM Spectrum. 


Computer Scrabble The farmous board 
game, on-screen — with the whole board 
on view! A huge vocabulary of over 
11,000 words. Full-size letter tiles, four 
skill levels —the highest of which is 
Virtually unbeatable. For 1to 4 players. 
For 48K RAM Spectrum. 


({SCAABELE trademark and copyright hceansed Dy 
Scrabble Schutzrechte und Handels GmbH -ad Ww Spear 
and Sans PLC subsidiary.s 





Backgammon A fast, exciting program, 
with traditional board display, rolling dice 
and doubling cube, Four skill levels. For 
experts — or beginners. (Rules are 
included — it's the quickest way to learn 
the game.) For 16K or 48K RAM Spectrum. 


FORTH Learn a new programming 
language, as simple as BASIC, but with 
the speed of machine code. Complete 
with Editor and User manual, For 48K 
RAM Spectrum 


Small Business Accounts Speeds and 
simplifies accountng work, produces 
Balance Sheets, Profit and Loss informa- 
tion and VAT returns. Complete with 
User manual, For 484 RAM Spectrum, 


order form. 






For 16K Sinclair Spectrum owners. 


At last- 
the chance 
to upgra0e@ Eee 















programs you can run on 
your upgraded Spectrurn, 


your Spectrum 


We promised hy do it for you. Not just aSpectrum upgrade— which prints out rapidly whatever's on 
Whenthe 2% Spectrum was launched, . 7 | ee your screen. At the old price, thousands 
we promised that buyers of the 16K a system opportunity! of 4% users found fiard wicentiona 
version would be able to upgrade their The upgrade costs you just £40. value. At the new price, it’s crazy to be 
machines to 48k. But if you'd like one, we'll also send without one. 
Now, you can, back with your Spectrum a free cassette The upgrade order form (Section C) 
simply fill out the order form below, —any one of the popular titles listed in below is a convenient way to buy. 
enclose it with your 16K Spectrum — section C below. Just tick onthe Section Upgrade and printer together cost you 
carefully packed —and send it off. Ten C order form the one you'd like. (Only less than £80-and if you buy as a pair, 
days after we receive it, we'll put it back one per Spectrum upgrade, please.) there's no post or packing to pay. 
in the post for you. But more important, why not take Don't forget your free cassette! 
It won't be some strange machine. this opportunity to build up your system Post the order form today. 
lt wil be the very oneyousendtous.We by addingaprinter? The price of the 7X 
know how attached Spectrum owners Printer recently fell to £39.95, and if you 
become to their own machines! haven't bought one yet, surely now's the 
But that’s not all... time. t's an attractive, useful device, 


10-day turnround; £40! 
How to order 
Simply fillin the relevant section(s) on stamp required) unless accompanying a ; | 
the order form below. Please allow28days 16K Spectrum for upgrade. Credit-card ‘ona if | = gmap di 
for delivery on orders otherthanSpectrum holders can order by phone (except for 


upgrade, which is a 10-day turn round. spectrum upgrade), calling 01-2000200 M4 xX S | | T | 2 
Orders may be sent FREEPOST (no 24 hours a day. 14-day money-back option. . ec rm 


Sinclair Research Ltd, Stanhope Road, Camberley, Surrey, GU15 3PS. Telephone: (0276) 685311 



































To: Sinclair Research Ltd, FREEPOST, Camberley, Surrey, GU15 3BR, ORDER FORM 
Section A: hardware purchase Section C: Spectrum upgrade 
pera oe —— — lam enclosing my 16K ZX Spectrum, Please upgrade to 48K. 
tx Spacinim= 4a : aaa 139 95 | should like my free cassette to be (please tick one cassette only): 
7X ep es 16< 4002 oy a LO) Games 5 Chess C0 Flight Simulation 0 IncaCurse C) Ship of Doom 
~~ 2X81 (including 12A AMaine A dapton) 1003 39.95 —- CJ Espionage Isiand (] VU-3D 1 Collectors’ Pack mie ae — 
16K RAM pack for 2X81 1010 29.95 niyo res i a) eae ae 
(ak Maida ores __ Spectra upgrade a 
ZX81 computer/ZX Printer combination 1002s 7.95 Spectrum upgrade plus ZX Printer 6999 ta 
(only required if you have an early Remember to obtain root of posting from the Post Office. Offer appties toUKonly, TOTAL & 
2*%61 with 0.74 Adaptor) | 
Printer p aper (pack of 5 Grog) 1008 i 195 tl enclose a cheque/postal order made payable to Sinclair Research Ltd. 
Postage and packing: ordersunder£90 O028 2.95 for £ 3 
ordersover £90 SS eee tPlease charge to my Access/Barclaycard/Trustcard account no: 
Section B: software purchase ——$_— uate PA ol ERE bey oe LA a wa 
G22/S: Backgammon —_- 4021 — 5.95 | Signature | (Please print) 
= G23/S:Cyrus-IS-Chess _ 4023: B85 Ape ayy 
G24/S:Horace & the Spiders 4022 5.95 LMrimrsiMiss | | | | | | | | | Bea or easy gece 
G25/S:Scrabble fas 4024 15.95 | Address oy | | 
Lt #S:FORTH re 4400 1495 4 Lt , | Litt 
B6 /S:Smail Busivess Accounts 4605 12.95 GS ee A Pe STIRS RB Sy a I A, SP 


Pave Medes. | Web ver le | tt eT if WP: teepoet 
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What Do You Do After You Plug It In? 


William Barden, Jr. 

By the author of six highly popular books including the 
2-80 Microcomputer Handbook, this practical guide gives 
advice on how to make full use of your microcomputer, 
Dwided into three sectio ss, hardware, sottware and 
applications’ procedures, the book contains detailed 
explanations of computer languages, operating systems 
printers, graphics, data communications, storage devices, 
voice synthesis, interaciog for real-time control, and many 
other important topres 
£9.30 198 pages 672-22008-3 


Computer Communication Techniques 

E. G. Brooner and Phi! Wells 

Topics coveredin this new titlein the Blacksburg Continuing 
Fducation Series include parallel.and serial interfacing, 





connection, time sharing, networks and packet radio, 
Line-drawings, tables and photographs illustrate the text 


£13.55 142 pages 6&72-21998-0 


The World Connection 

Timothy Orr Knight 

Modems and computer communications are distussed in 
this book written by a 16-year old who has developed 
computer games for software companies and had aricles 
and programs pub ished in mayor American journals The 
text, whichis dlustrated with photographs and line-drawings, 
looks at how technical advances, such as electronic mail 
will affect our lives in the future. 


£8.45 142 pages 672-22042-3 


Using COBOL in an MP/M System 

Neil C. Gelb 

For anyone who wants to write COBOL programs for an 
MPF/M System (for 2-80 or 8080 microprocessors that use 
the MultiPragramming Monitor operating system), this book 
explains how to design anefficient system for MW P/M quickly 
ltincludes an example mailing label program and 4 detailed 
discussion of how that program works inan MP/M system 
as wall as programs for relative and indexed data files, 
concurrent file access and other applications. 


£11.00 110pages 672-21936-0 


Prentice /Hall\ Z 


66 Wood Lane End, Hemel Hempstead, Hertfordshire HP2 4AG, England. 
Exclusive distributors of Howard W. Sams books in the UK and Europe. 
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Intermediate-Level Apple |! Handbook 
David L. Heiserman 

lf you have already mastered the fundamentals of BASIC 
programming and want todo more with your Apple this ia the 
book for you. Nearly all confiquratiors of the Apple I! are 
explained as well as how to combine machine: language 
and BASIC programs, use the Miniassembler, learn monitor 
routines,debug, etc, Low=- and high-resolution graphics are 
examined in detail, 
F14.40 324 pages 


















672-21889-5 


Clean Slate Word Processing for the 


TRS-80 
Henry Melton 


Commands, examples, hints and shen cuts 
processing using the TRS-80 are explained in this handy 
manual, Claan Slate is an unusual word processor that 
displays text in either page-format or as a continuous text 
file. Special characters, TAS-80 graphics, ete., can be 
handled, and Clean Slate has a built-in communications 
package, The book also provides information on original 
design and source code sothat you can implementa custom 
version of Clean Slate. 


F165.25 382 pages 


for word 


672-22005-5 


TRS-80 Color Computer |nterfacing, 
with Experiments 
Andrew (. Staugaard, Jr. 


Aworking knowledge of BASIC and a fundamental grasp 


of the binary number system are the only requirements for 
understanding this new title in the Blacksburg Continuing 
Education Saries. Andrew Staugaard explains the inner 
structure and operation of the TAS-8D Color Computer, its 
major LS! components and its expansion capabilities 
Decoding, three-state buffering and latching are covered 
as well as digital-to-analog and analog-to-digital 
converters, and much more, Six practical experiments 
demonstrate the material discussed in the book 


£12.70 202pages 672-21893-3 


Prices ane correct af hitieoal! gong fo bree bol py O88 soiree? fopoaenge 


International 
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Series: Solving puzzles and problem 





Don Thomasson 





such as the characteristics of prime 
numbers. 


PRIMES 


Prime numbers are odd, in more 
senses than one. If a number is not 
odd, itis not prime, since it is 
divisible by two. In a broader 
sense, primes are odd because 
they tend to exhibit unexpected 
characteristics Having little or no 
meaning in the real world, they 
exist mainly as a mathematical 
concept. They could be regarded 
as being logically negative, in that 
they are discovered by ruling out 
all the numbers which are integral 
multiples of any integral other than 
unity. This process of elimination is 
called Archimedes’ Sieve, because 
it sifts out the numbers that are not 
Prime, 

The program shown in Listing 
| performs this task. The primes 
are set up in an array, the size ot 
which must be chosen to suit the 
amount of memory available. 
Setting up the array can take some 
time, so it is a good idea to store 
the result for future reterence, if 
that is possible. 

The first location of the array 
is set to 2, as a starting point. % 
the pointer to the next array 
location to be set up, is initialised 
to 2. Y, the next number to be 
tested, is set to 3, Z, the pointer to 


‘ 


the number to be used by the test, 
is set to 1, A loop is entered at line 
150. P = Y/A(Z), and if P is an 
integer Y is net prime, so the 
routine drops out to line 210 

Otherwise, the routine loops to 
line 150 until P is equal to or 
greater than A(Z). There is ne 
point in taking the process any 
turther, as any integral divisor 
would have appeared by then. 

lt line 18C is reached, Y is 
prime, and it is entered into A(X) 
and displayed. The display is not 
essential, but it gives you 
something to look at and tells you 
how the process is getting on. & is 
incremented, and the routine qoes 
on to line 210. where Y is 
incremented. I]t could be arquea 
that Y could be increased by two, 
as only odd numbers are relevant. 
The routine loops back to line 140 
to reset X and start another test. 





Using the ZX Spectrum we give a prime 
example of how to solve puzzles and problems. 


ex SO@0: trim 





his short series examines the (except, of course, the secretary) 
capabilities of the computer complied, and the total sum paid 
in solving puzzles and in was £2088.60. How mucn was 
problems, showing that quite a lot available to spend on the present?’ 
of help trom the user may be 
needed in this type of task. [ne In theory, it would perhaps be 
programs are written for the ZX possible to write a very complex 
spectrum, but conversion to other program to analyse the text and 
machines should not be too convert it into symbolic torm which 
difficult, the computer could understand, 
Puzzles and problems are but that would only selve part of 
usually posed in text, which the the difficulty. Where a human 
computer does not understand. For mind would see fairly quic«ly that 
example: the problem is only soluble on 
certain assumptions, and would 
“Members of the Dooleydale contribute extra conditions based 
Supporters Club were asked to add on qeneral knowledge, the 
lp te their nermal annual computer might well tind ro basis 
subscription, which is less than £4, on which to approach the task. The 
the extra to be used to buy a hurnan approach often depends on 
farewell present for the retiring special knowledge ot a 


club secretary, All tne members mathematical quirk of some kind, 


PRIME PATTERNS 


At tirst glance, a table of primes 
seems to show some sort of pattern. 
Numbers ending in O, 2, 4, 5, 6, 8 
have been eliminated, leaving only 
numbers ending in 1, 3, 7, 9. 
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When this has been taken into 
account, the pattern begins to fade 
away. 

However, try Listing 2, which 
prints oul the difference between 
the squares of successive primes, 
divided by 24. You might expect to 
see a jumble of non-:ntegral 
results, but after an inifial flurry 
the results are all integral. Does 


DIM AC 3486) 


100 

116 LET AC1)=2 
iz@ LET X=2 

13@ LET Y=3 

i4@ LET 2=1 

156 LET P=Y/AC2Z) 
160 IF INT¢P)=P THEN 
17¢ 

186 LET ACxX)=¥Y 
198 

260 LET xX=x+l1 
210 LET Y=‘Yrl 
226 GO TO 146 


this suggest a way to determine 
primes directly? 

Well, no, not really. Put the 
lower of the two primes as L and 
the ditterence between the primes 
as D and the difference between 
the squares is D *(2 *[, + 1D), the 
product of the sum and difference 
of L and D. Since all primes are 


| odd, D must be even, and L is noi 


GO TO 218 


IF P>=ACZ) THEN LET 2=2+1:GO0 TO 158 


| 
| 


PRINT TAB 30*((X-2)/6-INTCOX-2)76)) 715 


Listing 4. Archimedes’ Sieve. Note that the array is 


DiMensioned for the 48K spectrum. 


34@ FOR N=1 TO 168 
316 PRINT CACN+4139#ACN419-ACN> #ACN) DO /424 
329 NEXT N 
Listing 2. The difference of prime squares. 
400 CLS: INK 7: PAPER 6 
41@ LET xX=128 
426 LET Y=8?7 
43@ LET B=! 
446 LET C=8 
45@ FOR K=1 TO 173 STEP 2 
4660 FOR L=1 TO K 
47@ G0 SUB i1¥a6 
486 LET X=x+tl1l 
49@ NEXT L 
"88 FOR L=1 TO K 
2186 GO SUB 1966 
s2@ LET Y=¥+1 
53@ NEXT L 
746 FOR L=1 TC K+rl 
238 GO SUB 14986 
266 LET x=x-1 
376 WNEXT L 
786 FOR L=1 TO K+l 
276 GO SUB 18666 
4666 LET Y=Y-1 
610 WNEXT L 
626 WNEAT K 
638 STOP 
1666 IF C<>ACB) THEN GO TO 1638 
18016 PLOT %«,Y¥ 
l@26 LET B=B+1 
1636 LET C=C+l 
1464@ RETURN 


| Listing 3. Prime spiral. 


Note: The three listings should be entered together, and used in turn, starting at 


| lines 300 and 400 by GOTO. 
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PROBLEM PAGE 


a multiple of three. 

If L is one more ‘han a 
multiple of three, D cannot be two, 
as that would make the upper 
prime a multiple ot three. D must 
be 6*X + 40r6 *X% + 6, where 
X is an integer. In the first case, 


| the difference of squares works out 
| as: 


LA FUSER eZ RE eth 


where L = 3¥*T + 1, Y being 
another integer, which must be 
even, to make L odd, One bracket 
or the other must be even, so the 
difference in squares must be 
divisible by 24. Similar working tor 
the other cases gives the same 
result, but the reader is invitea to 
confirm that for himsalf. 

The main point of this 
excursion into mathematics is to 
suggest that some interesting 
relationships between primes can 
be found by those who care to look 
tor them, 


PRIME SPIRAL 


Listing 3 shows another oddity of 
primes. It works best with a 
computer which will plot single 
dots, rather than pixels, but can be 
used to a more limited degree 
where the pixels are character 
sized, (A good way to start an 
argument is to mention pixels, bul 
the meaning here should be 
unambiguous. } 

X and Y initially point to the 
centre of the screen. B points to 
the array of primes, and C counts 
off the points plotted. The 
succession of FOR lcops produces 
a ‘square spiral’ plot, and the 
subroutine lights up each point 
that corresponds to a prime 
number. The ZX Spectrum will 
handle more than 30,000 points, 
but even on machines with a more 
limited display it will be evident 
that the pattern is net entirely 
random. The primes tend to tall in 
lines, a fact that has yet tobe 
explained in full by mathematical 
theory. 

The amusing po:nt about the 
display is that only a few years aga 
it was cited as a dermonstration ol 
the power of big mainframe 
computers, and now it can be run 
on a fairly humble micro. . 


LOOKING AHEAD 


Next month, a program to solve the 
Dooleydale problem will be 
offered, That will give you a 
chance to try out your own ideas 
on the subject, You nave at least 
been given a fairly broad hint... 


Ee Tas — 
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Feature: Strings on the BBC Micro 


Peter Vasey 














Squeezing text into the minimum possible space becomes quite an art 


with the BBC Microcomputer 





espite its general! 
excellence, the BBC Micro 
can be very wastetul of 
momory when storing and 
manipulating string variables. 
otrings are allocated a specific 
memory block when first defined, 
the block size being the string 
1 plus an etght | byte butter, 
Once the buffer ov erflows s on re- 
detining the string, a new memory 
block is allocated and the previous 
liscarded and 
unusable until cleared 
Consequently it is possible to have 
a program which e nds up with 
large chunks ot useless Pleriory, 
Program |] demonstrates this 
Waste ol memory, requiring almost 
4000 bytes to store a 255 character 
string which has been inc agahass tec 
by one byte ata time. This can he 
pre-defining the strin g 
to the maximum length expected, 
as in Program 2 which uses under 
aK db ytes tor the same string. 
While thi pre-delinition 
tec Neier vill 4 re care ol the loga 
ot large c sh Hints of memory, there 
till remains the problem ol the 
loss of setae in the unused por ae g 
ot the string butter. Although this 
; ot rélatively little impor tance for 
small numbers of strings, it 
becomes critical in programs using 


lan | gt 


a ‘ 
OLOCK 18 ¢ remains 


avoided b ¥ 


Pom] 
a 
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tor data 


particularly 


siring array: 
sloraqge, 


STRINGING ALONG 


amines the we ay in 
stored in arrays 
of up to 


Pr: Tam se 
which SS s are 
lt shows that for ses 
seven characters, each string 
requires four bytes extra, but for 
sirings of eight characters ena 
over, each string a ig no less 
than lz b ytes extra oom string 
array ot 20 strings, e an initially 
3) characters long, occupies 840 
bytes of which 240) byte are 
wasted. 


Now a Very e6conoml 


Rel, No. Description 


stock level 





o; storing iniormation in a data 
bank is to arrange it in ‘fields’ in a 
string. For example a store: rd 
rignt be made up ‘sf six fieids with 
character counts as follows: 

Tae total string length is then 50 


bytes, and the strings can be easily 


manipulated using string splitting 
comma Seok to extract the required 
informatic 

As is shown by Program 3 
above, ite strina would waste | 
a whole data set every 


Dytes, 1e 


cal method 


Heorder level 


(Jn most micros there is 
» easy way around this, but 
Fc ortun; ately BBC B ASIC | 
the String Indi-ection C Leas or, 
‘}. otrings store a in. memory using 
this Siege only reqi wire one byte 
more than their le angth, 
consequently we can store much 
more info rmation in a given 
amount of memory ‘The only 
problem is at the « computer must 
be given address by 
the sien m — it is not handled 
automatically. sor strings ol 
varying length this would require a 
i ckup 


[our sets. 


VE SSe8525 


oe 


store ol addresses and he 
is memory consuming as the 
oric gine il system, But for fixed 


Last issue date Price 
- Al 5 
length strings tae addressing is 
much simpler 

Once again BBC BASIC 
to our rescue with its rea ern ple 
'HIMEM’ and its FN’ definable 
tunction command. Program 4 
demonstrates the use of these to 


id retrieve a set of up te 


LOMGS 


1Ore al 
strings of 30 characters, which wi “il 
now occupy only 620 bytes as 
against #40 above, The extra 
program lines will use much cf the 
avings in this case, but for a 
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larger data bank the savings will 
be substantial. 

Strings are entered on 
command until either 20 strings 
have been entered or a null string 
is entered, These are stored in 
addresses given by FNaata, within 
the block of memory reserved in 
line 80. The String Indirection 
Operator '$’ prefixes the function 
call each time it is used, so that the 
statement PRINT $FNdata(x%% ) will 
print out the contents of the 
memory location given by FNdata 
and defined by K%. The beauty of 
this system is that provided the 
memory locations are kept within 
the allocated block by checks in 
the program (in this case the main 
program limits itself, but an 
example is shown wilhin the FN 
definition), the programmer can 
then manipulate $Fhdatal) as 
though it were an ordinary string 
array. 

There is a further bonus to this 
system of data storace. Unlike 
some micros, the BBC Micro stores 


its dynamic variables in such a way 


that whenever a program is 
altered, no matter by how little, all 
the variables are los!. Using ‘#' to 
place strings into reserved memory 
means that the data is unatfected 
by program changes, CLEAR or 
RUN. Consequently once a data 
bank has been entered it will only 
be destroyed by a programmed 
wipe, a MODE change or of course 
a-switch off. This means that a data 
handling program can be 
developed without the constant 
niggle of re-entering data from 
keyboard or magnetic store (ie 
tape or disc) each time the 
program is amended. 


GREAT SAVINGS 


This type of space saving can also 
be extended to the storage of 
integer variables using the ‘? and 
‘l’ operators. At the .east, the data 
will be protected, and in the case 
of single byte variables will again 
give a substantial gain in available 
memory — there are many events 
which can be stored as single byte 
integers eq football scores, ages, 
credit ratings etc. and since the 
normal BBC integer variable 
occupies four bytes, this again 
releases memory to be used for 
additional data or program lines. 
You may also cate to consider 
the possibility of handling a very 
large dala bank by using a suite of 
short programs to load and 
manipulate the data, since once 
the data is in its reserved memory 
it cannot be touched by the 
Operating System other than by a 
MODE command, and so programs 


can be LOADed and SAVEd at will. 
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STRING STORAGE 


16 Ae="" 

29 FOR A=@ TO 254 
30 AS=Ae+" 8" 

40 NEXT 

2 DIM Px-1 


69 PRINT"Memory used = ";PX-TOP;" Bytes. " 


HRM 
Memory used = S670 Bytes. 
Listing 1. Bytes used to store a 255 character string 


10 At=STRINGS (255,"8") :Ae="" 

2@ FOR A=8@ TO 254 

30 Ag=A6+"o" 

40 NEXT 

38 DOIN PZ-1 

6@ PRINT"Mesory used = ";PX-TOP;" Bytes. " 


>RUN 
Menory used = 271 Bytes. 


Listing 2. Predefining a 255 character string uses less memory, 


DIM AS(F) 
2@ INPUT AX 
FOR Bi=@ TO 9 
At (BX) =STRINGS (AX, “#") 
NEXT 
DIM PX-1 


PRINTIAZ§" Characters, “3 (PX-TOP-6)/10;" Bytes used per string." 


RUM 


Characters, 4 Bytes used per string. 
Characters, 3S Bytes used per string. 
Characters, 8 Bytes used per string. 
Characters, 10 Bytes used per string. 
Characters, 11 Bytes used per string. 
Characters, 20 Bytes used per string. 

10 Characters, 22 Bytes used per string. 
#8 Characters, 32 Bytes used per string. 
38 Characters, 42 Bytes used per string. 
166 Characters, 112 Bytes used per string. 
200 Characters, 212 Bytes used per string. 


Q 
1 
4 
& 
i 
8 


Listing 3. The way in which strings are stored in arrays 


MODE 7 


REM Define data limite 
sete=20 
Llength=31 :REM length of string +1 


REM Reserve menory 
HIMEN=HINEM—sete#l1 ength 


BSS eS8sSss 


REM Enter data 

| Axe—1 

REPEAT: AX=AX%+1 

PRINT *"Enter Data String Mo. "f82+15", max. 30 chars." 
PRINT" “;8TRINGS (36,".") 

‘ INPUTLINE §FNdata (Ax) 


REM Reject overlong string 
» IF LEN (@FPNdata(AxX))>30 THEN PRINT "Too long": GOTO ite 


REM End Input 
UNTIL AZ=sete-1 OR @FNdata(Ax%)="" 


REM Print contents of store 
CLS 

FOR BZ=0 TO AZ 

PRINT @FNdata(Bx) 

NEXT 

END 


REA Function to find storage address 
DEF FNdata (XX) 


| IF X%¢@ OR XX>eete—-1 THEN PRINT’ “Out of range at line 310"rEND | 
330 =HIMEN+X2%41ength 


Listing 4. Using HIMEM and FN commands to store and retrieve strings. 
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AT LAST!! 
SINCLAIR 
SPECTRUM 
JOYSTICK | 
CONTROLLER} | WITH SAVE/LOAD 
| sa SWITCHING 
£14.95! ONLY £8.95 


SPECTRUM 
MEMORY 
UPGRADES 


ut Pract INCLUDE VAT. & ; ; ; AN EXTRA 32K FOR | 


— THEPL PLEDGE — IF WE CAN’T DESPATCH WITHIN 5 WORKING DAYS ¢ \ 


LARGE AcE DE a ONLY 
COMPONENTS, HARDWARE | FOR TYPE 2 
AND SOFTWARE £94, 95 MACHINES 


~ OF RECEIVING YOUR. ORDER — WE WILL RETURN YOUR MONEY - AND 
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THATS A PROMISE. 


INTERACTIVE 
INSTRUMENTS LTD 
| INTERACTIVE HOUSE 
| GREAT CENTRAL ST 
LEICESTER 
| A874 (iF 


DISK DRIVES | 


THE LATEST 
SHUGART SA200 
40 TRACK DRIVES 
COMPLETE WITH 

POWER SUPPLY 


| AND STEEL CASE 


FOR ONLY 
£199 


FOR BBC 


SP ee ae ee 
FHPTTAERATAR RARE \ 


Totally flexible rentals of OSBORNE, APPLE, IBM and SIRIUS 
hardware, software and peripherals from under £3.50 per day 
(3-month rental, Osborne) 


KEYBOARD HIRE LIMITED 176 BARNSBURY ROAD LONDON N1 OER 
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ONE FINGER TYPING 
IS FAST 
WITH SUPA-EDIT 


We have MZ30 A&B and 


PC 1500 with Software back 
up expertise :o advise you on 
your requirements. See the 
advanced technology of 
SHARP on demonstration 


— THE LARGEST U.K. 


|| NASCOM DEALER 


| Brtsh built and designed 32K 


RAM as standard, (expandable 
fo 64K Bytes) Plus extensive 
facilities for colour graphics. 9 
coiour, 5 Tesolin display 
Advanced sound. Prices fram 


| We are the largest NASCOM 
Smstrbutorsin the LK. as id are 


UP-TO-date with all the latest . 
hardware and Software 
Colour, Sound speech 


Educationa’, Business. Hame 
Or a ry apr 1 Ne ation ¥OuU have in 


mind 

Rail Cy IMPULErS with power 
Supply, E260 excl VAT 
Built Computers with power 


Supply Pan Te excl VAT 


An integrated Nominal, 
Purchase and Sales Ledger 
with optional invoicing and 


my £199. inc. VAT 
only Ine stock packages using the 


QUANTUM British) with up 
to 2.25M BYTE of floppy 
discs, Very competitive 
prices But best of all 
friendly, professional advice 
on the best system 


Full ranges of Software — tapes | 


CaMmnoges, jOySICKS, DOOKS elc 


-— THE VERY POPULAR — I 


eya\el SOUT, 


Supa-Edit is a powerful machine 
language utility, designed to anhance 
LIST/EDIT commands of Level ll Basic. 


Supa-Edit uses less than 0.5K of 
computer memory and suits Model | 
and Model Ill 

Supa-Edit comes with and without 
lower-case driver for 16K, 32K and 48K 
Systems, on premium tape 


Suits TRS 80 and VIDEO Genie 


“SINCLAIR ZX81 at £49.95 
16K RAM PACK at £29.95 
SINCLAIR PRINTER 
at £59.95. 

¥781 1K RAM, one-touch 
Keyboard, complete with all | 
connecting leads, 76K RAM pack 
plugs Into expansion port 
enabling use of sophisticated 2% 
Sotware, 2% printer has full 
alphanumerics and graphics 
S0cps, 32 characters per line 


EDUCATIONAL USES ~ 


Dur main product ine - Nason 
will act as anexcellent stand-alone 
system, optionally with High ae 
Resolution Colour Graphics and includes Programs an abling 
r 1 u | Z we a a . { 4, 
will atlach Ic an economical Loca! Bal Owners to make the bast 


Area Network, Ask for details of pam ty trict 
our recent installations in the 2 6 OF the NASCOM Sey Ta 
educathonal field SA.E. (9 = 6) please 


— Yes...come to Kenilworth 
Business & Leisure 
Micro Computers| 
16, The Square, Kenilworth, 


Warwickshire CV8 1EB. 
Telephone: (0926) 512127. 


| B&L Micr ocomputers 
announce their naw 
S0ftware 0 VISION offering 
a fange of high Quality but 
INCXDBCNSiVE programs for 
theNASCOM 

| Most of the Programs 
have an ede ational 
Content, The catalogue 


SUPA-EDIT 
SINGLE KEY FEATURES 


@ LIST FIRST LINE 

@ LIST LAST LINE 

@ ENTER EDIT MODE 

@ LIST LINE BY LINE 
BACK AND FORTH 

@ RECOVER AFTER NEW 


4 


SEND PAYMENT 

UK. CURRENCY 
UK. £6-°75 plus UK.£2-00 FOR 
RETURN AIRMAIL DELIVERY 


Elite Electronic Industries 
36 LUXMOORE STREET. 
CHELTENHAM, VIC. 3192 
AUSTRALIA 
TELEPHONE +61-3-583 1201 


ieee 1 ke eters oe! Tere Coe 
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software: Trading game 


lan Nicholls 








PLA 


ETFALL 


CT gets its tenses in a twist with this Sharp MZ-80K listing of a game that 
narks back to the trading ships of old, in a scenario of the far future. 


ty a ty Fos 
aa ad is ib + 


. 5 ru 
al om 





) { ship s intercom warbled As you all know, we are 
its nypnotic tive note tune running neck and neck with the 
Sparks Sinclair, the ship's Millenium Duck in the merchant 


three tartieats Snip of tne t ralaxy 
“if contest, | am determined that the 
Cutty Sark 47 will win. It's a lree 


months holiday on plane: Maplin 


EerlLowrieey 1 en if [rear Fis 
dimensional crossword puzzle. |i 
must have been a vintage SF film 
Pull who engineerea tne intercom vi 
system , he mused to himsell as he tor the winners: it's up te you 

[fo see whal come up on the Captain out,” 

‘in, It was Captain oparkes Sinclair had been to 


rel 


Walled 
INtereom screen 
(Curry 
“Attention, all ship’: 
personnel. [he mia voyage pirate 
attack has been repulsed, but our 
ETA at star system (eatz is now 
delayed ny three weeks 
“There ‘s a deep thought 
computer pr ject Or) (ate nd ney 
have an urgent need for the Worse the sh - had nol Passed 
nour cargo, | shall need pre-departure inspection and had 
been grounded for two wee ks 


Maplin belore; those yellow-clad 
nostesses had been quite 
something! lhe Cutty Sark 47 
raced on across the galaxy. 
Meanwhile on Ling, the Afiflentum 
Quek had landed but tracing with 
the Lingans had beer 
fFoudn 


Bat x] Wt leo Wi hal Wi Als 


maximum ettort trom you when we 
land to unload the cargo as quickly (Iver on Juss 
short scene frorn 


as YOu can. Lnat Was a sno 


— — —— a aa = 


Se 





| Crarac ters ¢ if { 


= 
mgr - - 


aon Soe 22 — ee . oa 7, & 
= ' | aaa mes thy 
= 


Planettall, played with just a little 
imagination! In this article we wi 
ook in some detail at how 
Flanectiall has been des qned, and 
the elements that go to make upa 
captivating game that you will 
To return to time and again. 
Fianettal! was originally 
written for the Sharp MZ-80K by 
Tim Garden, The listing that 
accompanies this article is of that 
Original program. The Sharp 
machine has, in common with a 
number ot other microcomputers, a 
character set which includes quite 
a number of graphics characters It 
does not have a true high 
resolution graphics capability 
However, Flanettall makes qood 
use of the in-built graphics 
he Sharp. The 
program, which fs about 25K bytes 


long, has also been translated into 
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BeC BASIC and runs on a Model 
B or 32K Model A, using teletext 
characters in Mode 7. Much ettort 
has been Sipenees in this 
translation to squeeze the 
maximurn visual ellec' s fro rm the 
olour and block grap ees 
sapariilien of the BBC Mic ro's 
teletext mode, The author of this 
article can speak authoritatively on 
this point, since it was he who 
undertook the translation! 

The BBC translation is 
avallable trom ASF 5Sottware, 
together with the Sharp version, 
and we would encourage owners of 
other machines to consider 
producing turther translations, as 
happened with The Valley some 
15 months ago 


PLAYTIME 


Let's turn back to the game itsel! 
and review some of :he features 
which make it so rewarding to 
play. 

Planetiall is a trading 
simulation, set a certury in the 
future when there is a substantial 
merchant starfleet p.oughing back 
and torth between the major star 
systems. It is a multi-player game, 
and your aim is to be the player 
with the greatest total assets at the 
end of the game. The skill i i lies 
in making ae best eens 
about where to travel, what to buy, 
what to sel] and in balancing sae 
value of cash in hand (or on bo 
ship!) ae cash in the bank 
(which earns interest), There is 
also significant skill required in the 
buying and selling process| The 
process used by the pro gram is 
that old-fashioned one o} 
haggling’. You ask a price for 
your goods and the dealer ron Gwil 
(or wherever you have landed) will 
offer you something less, If you 
don't haggle successfully with him 
(it?) you will either lose the sale or 
pay more than you neeen to. 

Si milarly, when b ying, 

should never offer the auking 
price! It is not a qgood idea to press 
unwanted goods on the innabitants 
ot the planets you visit either: you 
will get a short but appropriate 
message! 

One of the game e's main 
teatures is variely, Variety is a 
very importar it aspect c it qood 
game desiqn. With com puler 
games variety usually takes one of 
two forms — sight or sound, 
rapetiall provides variety in both 
sight and sound, although if you 
are, perhaps, playing late at night. 
the EBC Micro version allows you 
to vary the loudness of the sound, 
including turning it olf altogether! 
The various stages of play are 
accompanied by mary different 
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sounds, linked to what is 
happening on the screen. 

It is inevitably the visual 
variety which is most important in 
a microcomputer game and 

Planettall excels in this, having 1 
different screen torrmats 


l. INITIALISATION — 
At the beginn ing of the game, you 
are given the optic mn of recovering 
a saved game, or starting alresh. 
The captains face to enter their 
names and the names of their 
ships. They also have to chcose 
how meny stat systems to start with 
and the length of the game in 
years (it does ne run in real 
tire! ), 
2. MAP OF THE GALAXY 
This shows the relative positions « 
the known star systerns with Sel 
(that’s us) in the centre, Minor 
modifications have been made tc 
cosmological aed in that the 
map assumes ; that space is two 
Ghnensi onal. [his does create 

on upatibil ity problems with 
‘Sparks Sinclair's three- 
dime mgional crossword, 
workine 7 OFF 1, 


a. COMMODITY PRICE & THAVEL 
TIME DISPLAY 

There are 15 pessible star systerns 
in the came, although you do nal 
have to choose more than two ta 
begin with. Your starship can carry 
six Commodities: uranium, iron, 
machinery, medicines, computers 
and diamona gems. [his display 
shows, lor each star system 
curre nily in the game, the 
and selling prices tor each 
commoedity in thal star systern: for 
any con eclity , a given star 
system will be either buyil iq it or 
selling it, but never both at the 
Same time, 


The display also 


but we are 


buying 


I 


shows YoU (ne 


Waal 
Hil | 
WMA I ill 


‘Medic ” Supp! ies 


Visi ante ettoenmmessitener eamenrretnr nner remeron teste 


4 at 4200 


Mo. wan ted: 1 


| _Ipne asks 4100 
You offer: 


Last eties: 4100 _ 


Fig. 4. Trading display on the BBC | Micra. 
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In weeks trom your 
current location to. a.l the cthe: 
star systems. In addition it shows 
your current c a ai Your name ana 
that of your 
4. TRAVEL PRINTOUT 
it, when YOU have to choose the 
next system to vi: at, you want ti 
find where each shir is travelling 
to, ana the expectec i time of arrival 
(ETA), you can call up this 
cli: > fe lay 
a TRADING DISPLAY 
This is the most complex sc 
ic an a all in Planetfall. Figure | 
is a photograph of the EBC version 
of this screen display during an 
actual qame, and you will see that 
it contains a fair arnount ot 
intormation, This is the part of the 
program tnat handles the buying 
and selling of qoods once you have 
achieved cpio a) 
AY the te |) 
displ ayed the el seine time in 
hours, minutes and s 
you startea the qame, 
(the game starts on | January 
and the captain's name. On the lett 
hand side. a little lower down, ar 
the name of the ship and of tne 
system being visited. The rest o! 
the right hand side is taken up by 
the ‘SHIP'S Oe ae contains 
intormation on de ncountered 
betore ee 1 (wi 
On (née aTMOunis Of @a: ea COM TT ML 
gee in ‘hes carao hol: d, and on 
‘ash on br ard pare 1 the bank 
bani it indicates whe 
buying or selling a ads 
The lett | e ot the 
display contains six narrow boxes 
which display a whole collection ot 
aillerent messages as you Duy and 
sell commodities, You are, tor 
instance, informed of the tinite 
capacity of your ships hola if 
become a little cver-armbitious! 


travel time 


Dee) 


screen are 


Wye yy 
ath I ; if | 


l ane reason), 


ner you are 


Nand s:¢ 


| es |G | 


BUY GOOOS 





od 


software: Trading game 





When you have finished 
trading, the display will usually 
ask you which § system you wish to 
visit next. If you have torgotten 
what they are, or their spatial 
relationship lo each A you 
have the chance of calling u 
‘OPTIONS’ display i oe ira 2 
the map of the galaxy. Every sc 
otten, though, you will ti BI be 
aiven the chance of visiti ing the 
local bank, where you may deposi 
or withdraw cash 
6. BANK DISPLAY 
With this you are asked whether 
you wish to visit the local bank; it 
you answer no, then you are 
asked to choose the next s system to 
visit or to turn to the “OPTIONS 
display. lf you answer yes you 
tola how much money you have in 
the Bank and on board ship. You 
are then able to depen. or 
withe 


De Yc 


> the 
that, 


iraw money as tne case may 
2 are not allowed to deposit 
more Ton ey that YOu hi AVE 1T) 
nor to withdraw more money than 
YOu have (ik deposit! 

7. OPTIONS DISPLAY 

There are nine ditterent options 
whien yOu can select, when invited 
to, by pressing X on the keyboard; 
they are 


a = a 
Ls asf, 


Key Option 


a mo 
a sltarl a4 new game 

1 L} : Beis i 

Hi Hecover an old game trom tape 
a on bt P eat] woo 1 

oI cave [he present came on tape 


F Displa 


ITavel flmes 


¥ the commodity prices : 


rave. priniou 
hl Mac of tha known star systems in 
the ee 
A Bank statement {s 
A [Display ochons aqain 
| End the game, and calculate who 
8. BANK STATEMENT 
T i@ bank stalerment shows for each 
the game the finan la 
stat us, aggregated across ali his: or 
her ships. The display shows cash 
on board ship and in the bank (in 
thousands of pounds), the value ol 
tne cargo ai current market rates, 
and the resulting total assets. 

This display is also used tor 
each annual report (if the game 
lasts more than one year) and for 
the end of game report to : show 
who has won. 

9. NEW STAR REPORT 

From to time, if you started with 

less than 15 yetert 1s, anew 

one will be discovered, and this 

page will flash the message to 
giving its name and ther 

sho wing its Position in space with 

the map of tne q + ixy display 

10. ETA 

WW ‘he Tl [fle aKING Your ehoice of the 

next system to visit, after tinishing 

trading, and belore being tola ot 

he ETA at the new system, you 

may tind thal 


n 
aptain in 


star 5 


YOu are ageiayea 


are 


= — 2 1 
S WElLOGLITicy 


S¥STEM_ [Uramn 
ol €12 | ees! ° 45 | 


prunt4>- #42 /% 3 
hHepht<s Pa le 5a le 


Guwifts 2 it 42 
Cheet2? 


is sadiiht 





Fig. 2. The Sharp price display. Figures at far right are the travel times in weeks. 





pecause the 
nspection, 
vacation (th at 

there is about to Sa 
nielida ¥, 

Ll, URGENT MESSAGE 

Again, at unpredictable intervals, 
tne SCreewti W il| cle af te reyvea| a 
message about an urgent need tor 
some particular commodity at one 
of the star systems. If you have a 
supply ot that commodity ee n you 
need to get there betore the other 
taptains to make a financial 
killing, It you do not aye it in 
your ships, Inen get to a system 
that has that comme sity ior sale 
fast! 


ROUTINE APPROACH 


This list of screen formats used in 
Planettall is, in tact, also 2 list of 
the main routines used in the 
program. It is always helpiul to 
draw a flowchart of a program in 
order to enable others to 
understand how it works. 
t seadageelse S the Sharp listing 
accompanying this article is not at 
all easy to follow l ndeed, t is a 
‘good’ example of the p itfalls that 
result trom not { ‘allo wing a 
structured approach to 
Brags seining: There are myriad 

,_JTO statemen ats hich cause the 
eremeians OjJUMp about all over 
the program as il is RES) lt 
you hunt tor it you will even find a 
$OSUB statement which transters 
contrel tc a GOTO statement. The 
program ae but it is very 
Hi ifficult both to maintain end to 
change. It is se none toc easy to 
translate as it stanas 

For those of you who might be 

considering translating Planettall 
for a ditterent computer, tne 


igs does not pass 
the crewmen demand a 
ir again), or 


4 loca) 


| 


flowchart in Fig, Sis your best 
starting point, The present 
shinee for the 2 BBC 

microcon ps uter hai lor reasons ol 
eens been 4 literal 


iy a i = hale iF 
onarp Version, 


expe adie cy, 
rans ation. 2 ae 
without much of an atternpt to 
rewrite it in a more ea Ay ly 
fashion. BBC BA SIC : in the 
foretront of the various dialects of 
BASIC, in providing the 
appropriate elernents to allow well 
structured programs to be written, 
ia there is plenty of scope tor 
others to try their hana at 
improved ert ee However, it 
should be yes out that, 
unstructured as it “the present 
BEC translation does work ant She j 
tits Sy iri te 3 the available BRAM ¢ OM a 
Monel B! 

To Sid OW y1 OW what =| structured 
version of the program wo uid loo 
like in outline the flowchart has 
been conver me into BBC BASIC in 
Program |. 

(Ine ae two linerties nave peen 
taken with BBC BASIC tor the oe 
of brevity, as in lines 240 and 25 
where (condit on) would be some 
ie st involving program variables, 

Be (statement) would be an 
a ression Irom which tne nex! 
> to land would be calculated 


BASIC STRUCTURE 


Even the mast hardenec spaghetti- 
style programmer riche ive To 
admit that lines OO tf 340 make it 
juite easy to see how the program 
works. In actually writing tne 
program ina structured tashion, 
you would det eniel lines LOO | 
340 plu ea VIid > procedure 
detinitions (the DEF PROC ana 

H WOOP AC A. statemet its). However. 





od 
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GALARY MAP 


COMMODITY PRICES | 


Pe 


| TRAVEL PRINTOUT 
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F Eonorrioh 
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VAGENT MESSAGE | ¥ES 


| LOAD GLO Game x 
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_ TRADING DISPLAY Z 


Te Pa = a _ 


NO : 


VES — — 
SAVE PAESENT GAME -————— aS 
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DISPLAY COMMODITY FAICES 








; ves sf = 
Pie TRAVEL PRINTOUT 


Ps “DPTIONS TES TOA 
“ss ESF Ay he pe ee = 
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FAOM 6 CAL 
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Fig. 3. Flowchart for Planetfall. 








the only line inside each 
procedure would be a PRINT 
statement which printed oul the 
name of the procedure Sin ple 
statemen ts would be substituted for 
(conditic mn) and (statement! 
Run nning this framework program 
would ey a8 gen out tie logical 
structure, Once this was shown to 
work satisfactorily, the ceding lol 
each procedure would be worked 
out in detail, one by one. At each 
stage only one new prt cedure 
would be in the process ol 
development ana this would 
greatly simplity program writing 
and testing 

To help you understand the 
Sharp listing more eas! hel 
or not you intend to convert if ta 
YoOUT OWT] machine, the Prog! al IT 
lines which relate to each main 
flowchart step are overleaf 

Well, there it is 
PLANETFALI We hope that your 
a) SS tite has be Tl 1 whetted II YoU 
own a Sharp MZ SOK or a BBC 
Model B (or 32K Mode! A) then 
send fc wr the se straight away ana 
start playing. If you own another 
machine then get translating > 


“4 for Options 











Fig. 4. The Sharp version of the galactic map. 
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software: Trading game 


l. INITIALISATION 


10-38 Various peeks and pokes (unique te share o) initialise strings: 
deline functions and dimension variables; 
L400). Lal heading; new game or old game? 
[227-1314 set game parameters (no. of players, ships, etc, ): 
dif initialise the time to 2era. 
2. GALAXY MAP 
45 subroutine cal! to lines 882-912 which draw the map 


3. COMMODITY PRICES 
Be subroutine call to line 590 (GOTO 986): lines SH6- 10565 print 


thi o displ ay, 
wh Git captains choose the systems they wish to visil 


4. THAVEL PRINTOUT 


64 subroutine cal! to lines 916 to 960 which create this display 


5 URGENT MESSAGE 
70 it the condition is met, call subroutine lines 1370-1292 which 
display the message 


6. TRADING DISPLAY 


Ad if not the end of the rear then GOTO 126 which calls 
subroutine, lines 1060-1082, to draw the top of the display; 

128-132 subroutine call to lines 1086 to 1132, to draw tthe ‘ship's log’ 
and write the name of the ship and the planet; 

134-182 determine appropriate ‘de lay’ message; st bn nutine call to lines 
1324-1330 to print PRESS A KEY message and met tune; 

| subroutine call to lines 648-676 to perform miscellaneous 


calculations: subroutine call to lines | 136- | 180 t to eae aw flarrow | jij igi in il 
orth 


boxes on lett hand side of display; 
186-264 series ot roulines to handle the selling at goods; 


OD. 414 series ol routines to handle the buying of goods: Pepa hi | a ii udbpner Vi 
414 it the condition is not met then go to BANK E ISP LAY, | one res ‘ail wi 
Ti 


otherwise qo to the ETA DISPLAY. B bbs He Ub {' 


7. BANK DISPLAY *%. Option Pelee ton ' iy 
420 subroutine call to lines 678-716, which allow you to deposit or ' End Come 


withdraw money from the bank 


& ETA DISPLAY 

AZe- dad orint ‘You are on...’ message; subroutines call to lines 490 to 

BBS which ask you to choose the next star to visit, generate 

possible delay, and print ETA time tor next system (ycu can 
call OPTIONS display at this point — line 117(); | 
496-443 it all systems have been disc overed then jump back to line 68, ‘Bad E: Boar ae | 
and test if end of the year (il so go to BANK STATEMENT), = 
otherwise THADING DISPLAY tor next shin: GALL IF RAY oe 143088 
444-452 i condition not met then jump back to line 68, as above, 
otherwise new star discovered, print message and ther. call pe E | — 


GALAXY MAP and j1mp to line 68 


9. OPTIONS DISPLAY 
1170-1214 print out possible options and branch depending on the 
choice made; 
1216 12236 atart a new game. 


ail, Paik es ca x for Options 
10. BANK STATEMENT 
556-646 these statements list the captains and their various assets, with 
the current leader highlighted 


ll. END OF GAME 
ag calls the BANK STATEMENT display: 
1Oo- 124 print out the name of the winner, and ask whether you want 
another gare, if so then RUN, otherwise jump to line 1356; Fig. 5. From top to bottom: the Beeb 
1368-1 35Ao various POREs unique to Sharp belore ENDing the program. travel printout, the Beeb option list 
and the Sharp bank statement. 





Program 4. Outline of Planettall in BBC BASIC. 200 REM - start of main program loop 
Me , 210 REM 
100 REN - Qutline of Planetfall 220 REPEAT 


110 REN = in BBC BASIC 130 REPZAT 
1270 REM 40 
130 REM - Startup routines 
140 REM 


IF (condition) THEN PROCurgent message 
Zo0 naxtship=(statement| 
PROCtrading display(nextship) 


130 PROCinitialise I= (condition) THEN PROCbank display 


160 PROCgalaxy map i Bin aru tee ts wld oie iySaee Pastetiones di 
170 PROCcommodity prices bol hele oi lcleal 7 options 01s 


180 PROCtravel printout ¥, PROCeta display 
[90 REN ims | I? (condition) THEN PROCnew_star:?ROCgalaxy_msap 
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310 UNTIL ("end of year?* = TRUE) 
320) PROCbank_ statenent 

330 UNTIL ("end of game?" = TRUE) 
540 PROCfinal printout 

350 IF ("start new game?" = TRUE) THEN RUN ELSE EMD 
360 REA 

370 REM - end of gain program loop 

380 REM 

390 REM - procedure definitions 

400 REM 

1000 DEF PROCinitialise 

1010. 

1020 . 

1030 , 

1500 ENDPROC 

2000 DEF PROCgalaxy map 

2010 , 

2020 . 

2050 . 

2900 ENDPROC 

3000 DEF PROCoptiors display 

3010 PROCList options 


3020 REM 

3030 REN - read keyboard 

3040 REM 

5050 7$=BET$ 

3060 REM 

2070 REM - new game 

3080 REM 

3070 IF 7$="N" THEN RUN 

3100 REM 

SL10 REM - recover old gane 

3120 AER 

S130 IF 2$="R" THEN action$="LOAD": PROC] oad save: ENDPROC 
3140 REM 

S150 REM - save present gase 

3160 RER 

o170 IF 2$="S" THEN action$="SAVE":PROCload save: ENDPROC 
t180 REM 


Listing 4. Planetfail for the Sharp MZ-80K. 


LO UL=PEEK (T2240: UV=PEEK (72221 

12? LIMIT S3024 

4 BOSUB 1434 

Ld POKE 7221, 358 POKE 7222, 207 

18 TEMPO 5S: DIM Gih)s [We55068 

20 DEM Sdi2, 05) TUL2, 12) TEAL 2) 2) BIS) 12) D804) POLLS) COSC) 

22 FOR Yt 1 TO 4! READ QtTEb: WELT 

24 BLS" "t BOSUH 1347 

Zh BUM Albs 3) Cldy Sl Pik), Glo) AOC 2) 

7B Cé="JAMFEBMARAPRAAY] JNJULAUBSEPDC TNOVOEC" 

30 St="So) Ver | Ger fZenodatzFlynWephNook YttrDrunlpneCheeLli ngQvisduss* 
32 DEF FMP CMP =CPRY ONDE, S-1FAT IESE) PC PPRBSTSTTT SL) 1) SEL 

34 BEF FM¥(M)==(092ABS(S401,51)1) 

36 DEF FMT CM) == (fCABS ISIE, Sib) 

38 GOTO 1400 

40 DATA S000, 3900, 4000, 1500, 7200, 300 

42 Tipe*000000": TF R=] THEM 46 

4§ Hjelt Healt GOTO 48 

44 GOSUB 648: G05UB 7$4 GOSUB Fis: GOTO 48 

46 Sl=l? Tlel? Lilet? GOSUR BA2: PRINT [22,10] "PRESS A KEY 10 START 
30 BET AB: JI=ANDIL): [F At="" THEN 30 

SZ FLel: Pet: BOSUB 590 

S4 GQ=1 

Sb FOR dl=) TO To/P9 

SB FOR Ph=l TO P92 SPHdPi-1) 86+)! PRINT (27,0) Bis 

39 PRINT (2290) TRITD Ube" in “FT#ITI, 0): BOSUB 490 

40 FOR BJ=20 10 73: PRIWT (60,0) BLO! WUSIC "CO": MEXT: BOSUB 1052 
Gl CF Se=? THEN PRINT (23,2) “Press “A” for the rest of the prices" 
Of LielLiee! Tietlelt WElT Pili ' PR=p 

64 IF B=1 THEN BOSUB Wat Gh=d 

4b BET AS: TF Ag="" THEW O4 
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S190 REM - prices of conaodities 

3200 REA 

S210 IF 7$="P" THEN PROCcommodity prices: ENDPROC 
3220 REN 

3230 REM - travel printout 


e240 REA 

3250 IF 2$="T" THEN PROCtravel printout:ENDPROC 
3260 REN 

3270 REN - wap of star systems 

3280 REM 

3290 IF 2$="H" THEN PROCgalaxy map: ENDPROC 
$300 REM 

5310 REN - bank statement 

2220 REN 

Jo30 IF 2$="B" THEN PROCbank statement: ENDPROC 
5340 REM 

sev] REM - option selection 

3360 REM 

S370 TF 2$="X" THEN PROCoptions displ ay:ENDPROC 
$380 REA 

3390 REN - end game 

400 REM 


3410 IF 2$="'* THEN PROCbank statement:PADCfinal printou 
tiCLS:END 

5420 REN 

3430 REA - other key pressed, so 
5440 REA - read keyboard again 
2450 REM 

$450 GOTO 3050 

O470 ENDPROC 

4000 DEF PROCcommodity prices 
4010. 

4020. 

4030. 

4500 ENDPROC 

o000 , 

a010 . 

J020 , 

5030 ete 


6B DeT(R lds Vetch ds: Tlel: FOR [=2 TO 19: JF T110,1)¢¥ THEW Be 
FO TF (AMD(1) >. 9S) 05A8="") THEN GOSUB 1370 

Fz ROeKO+1: TF KOOG45 THEW SAg="" 

TA TF Tit) 0} OY THEN 82 

76 JF 119, 0) 9D THEM B2 

7A IF (TCP, 1) =D) RWDU1)9.5) THEN 82 

BO BSPUG TS YeTClO 2)! Tie] 

B? WEET 1 

Hé IF ¥l=¥ THEN [26 

Bb Di=ii Vie¥i T2=Tlt GOSUR Sa4 

Bf GET AS! IF Ag="* THEN BB 

9b Ti=T2! JF Vicy9 THEN 124 

98 GOSUE 59a: Uee65 

100 PRI Sy 

L027 PRONE (19,13) " EXD OF GARE § * 

104 PRONT [20,13] "|e * 

Li) PRINT C22,22-IN(LENCNSUWEES 2h) SO SSW" has wom 
108 GET AS! PRINT CIS, 04) “SGGeeeeeedega's ESTre,e (ht P2 NBs MUSIC CHRSUTT) 
110 [F Ag="" THEM 142 

412 PRINT "8 

114 PRINT (5,5) "Perhaps “jNSIWEhS" won*t be so Jucky" 
Lis PRIWT “on the next game! !* 

LIE PRENT (8,32 "Do you want to set up another game?" 
17 GET Agi TF Agfe"' THEW 120 

[22 [F Ag="¥" THEN IW 

124 BOTD 1348 

12h Dl=Ot MeGNT (DLL) SSO)! LeSemel: BOBUB 1080 

128 MEINT I iDi-1) (0: 

12 W3=Lt H$=D1-S00Ri LedT1-1) 86+] 

132 SLsTtBy TI)? AeS6B, Slit GOSWA Lode 

134 FOR Tie) TO 38 PRAM =""s MELT 

136 OW TUD2,T1) 41 GOTO 172,164) 156) 138 





of 
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LSB TUSRWO I: JF 179.5 THEM POL L)=9"¢ 3 week delay ¢* 

139 IF TT+.5 THEN Pe(2b=" at Customs": PR(Sl="": GOTO 174 
LaO Tabby PEPeINTOT egg Th) 

42 FOR Ue) TD St TURN, TL SLAT CT OCd, TEE. 4ORWC 908 WENT 
144 Tio, TLSSINT Tih, TL) ORNL) 

146 TU TVET UL Tide 2, TL 4T ay TL eT 4 TH 

149 Pol1b="@ 3 weeks late 4" 

lof PRIZbS" Pirate attack ° 

[52 PeCS)=" nid voyage = * 

154 GOTO 174 

156 P$li="# 2 weeke late #° 

158 Pei2)=" Navigational * 

160 Pe(opa" error 

142 GOTO 374 

164 PSU Lb="@ | week date #* 

lob PREIS" Compeeter f 

[6B Péis}e" error t 

L7) BOTO 174 

L72 PeU2T=" On Schedule ": PS(jj="": Pedtp="* 

174 FOR C821 TOE PRINT C9+#00,23) POULT): WERT! W2eQ: GDSUB L324 
[7h BET Ag: EF &ee"" THEN 7A 

[78 FOR fe) TO Si PRINT CUS 22¢9822)] STROUTCLZ, 710s NET 
160 FOR f2=4 TO 4) PRINT [18,294¢50¢22-3)) STAGIT(ZI4 TEI)! MEET 
182 IF G+. THEN TETURN 

184 GOSUB S48: GOSUB 444 

166 2i$="Requirement:": T28="Nueber for sale: "! 238=" offerst” 
[Ed f44="Asking price: "i Jlelt ALb= "12734507890" 

190 PRINT (20,23) " 9 4A\\ : 

192 PRINT Cil,23]" SELL CARGO ° 

194 PRINT [J2,23) * fffé " 

196 MUSIC "C7LCact 

ISB FOR [l=1 TO 4 


200 PRENT Ely 0] "|"MLEFTSATIG.2)5" "GRLDSTEDG 5,215" "GRIGHTSIT IS, 20y" | "F 


202 GSU 1154 


204 FOR @5°9 70 1" STEP 2! PRINT LOSy2) * "? MEL 


206 IF CSTR SIE MOPECTCLLS TLC SP tPCT 1I C100) THEN 280 
208 AUSIC "FABRA" 


210 PREWT (9,1) "Items "sCO#(3)): PRINT CL0,3) Zoey" "$-INT(SCL, 51h) 


fl PRINT Cld,1] [265 
24 TFel?s YF=13! WC=2! GOSUE 728 


| @la PRINT (19,5) ° 


218 [F t=) THEN Zh 

220 TF E=TC11)T1) THEN 226 

p22 PRIWT £1953) “Ondy"STtLd, Thy" in hold" 
224 BOTO 212 

22h TF t4e-]NT(S0.1,511) THEN 230 

278 PAINT C19,1) "WO DUMPING": GOTO 280 
25) FOR Kiel TO &* 


fae MUSIC "AG" 

2b PRIWT (19,1) ‘Final offer: *; 

238 GOTO 246 

740 PRIMT [17,14] * ; 

242 PRINT C1Ssh) WEDS ISS Mop T ES 

244 ¥25 (L141) 9010/3 

244 PRINT LOOUENT! OOFEPL]1) 824.9) 

248 PRINT Ci, 6) T4805 YRS17i XFelai tbs] 
200 NC=4! BOSUB TPR: Yet fet) 

Zod TF CVPPCT LISA TOP EUSP ULIPELELO) THEN 256 
f4 PAINT (19,1) "Try again =" 

fob BOTD 242 

fO6 [F YOSPULLIGN THEN 270 

PhO TF YC HARSCFATOMDIIGPULLIEE THEN 254 
262 PULA =, BaP CEL +. 200s 

264 WETT Ki 

266 PRINT (19,1) ‘No thanks" 

268 60TO 280 

270 PRONT (19,1) “We'll boy!!" 

272 TAIL TAPS Ca Tht 

2rd TUF TET Tee eS) 

27h THU TI 2TIL Th4y 

278 SUT, 5255071, 51542 

PRO died] +1 

ZR] AlS="— "5 GOSUR 1168! ALS=STRS(TULL TIN}! GOSUE 11ab 
204 WELT I] 


oO T)*=" available"! [7$""huaber wanted:": T3$=" geke"t P4$="¥our offer" 


eve diel 

294 PRINT [10,233 * ffty . 
i76 PRINT (11,23) * BUY GOODS " 
298 PRINT (12,23) * bh | ; 


a0 MUSIC ""Crceta" 
J02 FOR 11=1 TO 4 


74 GOSUE 1154 
S08 FOR Q5=9 10 17 STEP 2: PRINT (05,1) ° ": NEAT 
B10 TF CPDL POO) {B41 L204 (9111, 51)¢1) THEN 410 

312 TF (Led ei C7 TL ew) THEN 410 

S14 MUSIC FS EFA" 

314 PRINT (9-1) "Ttem? "SCO#(01) 

318 PRIAT (fig 1] STROUEMTIS(D1 5200052105" S99 LO0UTNT IL OLIEP UI] 1)*.5) 
320 PRINT CL3,1] 2285 

af2 CFela: YFels 

724 WC?! GOSUB T2B2 PRINT (19,11 LEFTS{BLS, 18) 

326 IF t=O THEN 410 

S28 TF ULLee eden dy These) THEM 334 

230 PRIAT £19,1) "Maw load ="48-T(7, Th) 

332 BOTD 320 

3M IF (IW (St), $0)+.2) THEN 340 

304 PRINT C9.) “Ondg"SIMT(SUL1,Si)s" available" 

338 GOTO S20 

340 FOR Kl=1 TO KF 

S42 TF E1(S “HEN PRIAT CU5,]) “Sitscecsessten": MUSIC "“Hi": BOTD 350 
44 AUSIC "AG* 

344 PRINT (19.1) "Final offer"; 

348 GOTO 4 

300 PRINT Ci7,14) " ' 

HZ PRINT C15e1] MEDSISH, M415 28s 

304 PPeABS(P(11)) 

756 PRINT LOOVINT(. OLLEPPER+, 5) 

358 PRINT Ci7,4) 249: YReivs AF=abdt Vey 

560 WOehi GOSUB T28s Y=0: kent 

Sh? TF OUWSPPEL/ IO) 8 CYCPPONEIO THEN 3d 

3o4 PRINT (19,1) "Try again : 

364 IF Yo=PPEX THEN 380 

368 EF YC UL-WBSCFWE CRI DCPPSE THEN 374 

HO P(LD) =, BPC Lee 20 

ate NEI? Ki 

374 PRINT C2%)h] *Too Tow ~ MD SALE" 

376 MUSIC "57 FOES 7 CT" 

378 GOTO 410 

S80 TF Yee eit, TL) THEN 400 

5O2 TAZ, Thy=d 

S84 PRINT (19,1) "Only "s7tl1,71)4" an cash" 

Th BOSUB Tia 

308 TF (SUT SL CLOb4dT C11, TE) BCL BAEC Y) THEN FOR TT=1 TO 400: WENT? GOTO 374 
390 FOR (f=1 10 400! WEET 

392 PRIMT C291) Y-TH0, TINE" from Bank iy 

P48 ACL BLP SRG Ly BEP-¥eT (Ld, That Tela, Thsy 

396 FOR i=) 10 S00: WETT 

SFG CF VOTUI,T1) THEN 374 

#00 PRIWT [19,1] "$68 GOLD #46 by 

402 MO="C1"C2"s FOR Ted TO 3! WG=MOONG: WELT! MUSIC et TDL, Pd P=T Ufa, Ths 
404 TUT TRVETUA Te Haet eS) 

M06 SILL, S10s5001 590-2 

WOR Til s TVET dE, ThI-¥ 

410 Jledl+l 

4)2 Affe" *) GOSUB 1168! AZS=STRAUTIDL, TI): GOSUB 1148 

404 WEXT 11 

416 BOBUB 71h 

FB TF SUT ySUPCLOPeCTCA1, 71) +B0L,B))=0) THEM 422 

420 POSUE of 

427 PRINT (21,0) "You are on "{ALDS159,M, 4) 

42) SUT, S157, S51 )+, 02¢RND UE) 25 

424 GOSUB 490 

424 J=0 

428 FOR f=1 10 6: IF S(1,51)>=0 THEN 434 

430 [TF S(1,SL)¢6(1) THEN 442 

a32 Jade 

434 WEIT | 

434 TF d>] THEN 442 

O38 SUT, Sl) =307, 5) +69 

440 GO°5(7,51) 

447 [F S9=05 THEN 48 

44 )= 

444 FOR [21 TO S59: Jede57,1): weg 

449 PRINT (27),0) "Developeental status of galaxy = ";INT(D 590100 /7)5°%" 
450 FOR Ki=l 10 2000! WEIT 

M52 [TF d/S9¢? THEN 4B 

454 SleS9el2 S9e59e): GOSURTIG: GDSURMS?: S09, 52beD)! Silo, S)s2¥1: FOR P2170 
#56 Sd, 51)=02 WEITI: GOSUH 734 

450 PRINT “GE Nee class (4) star called “$MIDS(58,510,51),4) 
4o0 FOR LZ=} TO 2000 WENT: GOSUD 754: GOTO 4p 

462 T=(RAD(1)-, S000: Y=S0AWD CL) 

S64 TE CABS CDC PSOE YC25) THEM 442 

466 Fel: BOSIB 472 


304 PRINT [1,00 "| "SLEFTS(TIG, 205" "jMIDSITIS,352)5" "SRIBATS(TIN,2);" 1"9 449 IF F20 THEN 462 


ey 
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470 S(7,S1)20: RETURN 
472 ON H GOTO 480,478, 476,474 
474 Tat: Yo=-¥: Yel! GOTO 460 
A7h Ye=¥1 GOTO 480 
47B T=ti g=¥i Y=I 
400 FOR d=] TO Si-} 
S82 (F SORUIE-SiUG) d)) bP CPS UL, D1) bb S09 THEM 488 
ida Fadl 
464 RETURW 
48GB WEXT Ji SUL, SL2INTOME SCL2SUP=ENTUY)! Hel-(H¢=3)0H! RETUAW 
490 PRINT (24,0) BL: 
49. [F Poel THEM 496 
492 PRINT (24.25) “1 for Motions} 
494 PRINT (24,2) "S37 *** "8" 8s BET AS 
495 PRINT 24,2] “Next Star 7*j: IF Ag="" THEN 494 
496 [F (SWePp0(AS="A") THEY GOSUB 986: GOTO 490 
497 [F PO=) THEM S40 
498 [F AS="1" THEM BOSUB ITO: BOTD 490 
| 0 FOR T=} TO 59: J=9(8, 0) 
502 [F LEFT#(AS,1)=MID0(59,0,11 THEN SIB 
) S04 WENT I 
| Sbe BUIO SUZ 
| S08 6058 590: GOTO S14 
| 510 SP=S1t BOSUB TH4! GOTO Sié 
312 PRINT (24,161) * "st FOR T=) 70 400% WENT TT 
Ji4 PRINT (24,14) "No such system":! FOR TT=1 TO #00: WELT TT 
5146 GOTO 490 
S18 TUB Thiel 
s20 IF 1¢)51 THEN S24 
Jee PRINT [24,16] " "3! FOR TT=l TD 100: MEXT TT 
523 PRINT (24,14) "You're there ' "5 
524 GOTO Sie 
326 D2=SOR((S111 S1LI-SCb dy [bP PD4(S 012,50) S012, 00) 42) AP 
$28 BZ=INT{DZ): W2=0: Qed 
oO S7.51)29 075810402 RNA 28 
So2 IF 60=1 THEW S52 
O34 PRIMT "@": JF AMD(L) }O/2 THEM S52 
S26 ON [ SOTO 546,542,538 
S24 PRINT “Ship does not pass inspection" 
540 GOTO 548 
S42 PRINT "Crewmes deesand « vacation" 
244 SOTO S48 
} S44 PRINT “Local holiday soon “| 
748 PAINT "... "S15" week delay” 
} S50 D2abz+7a[ 
po ddd TESTA ST(9, 71) Be 
so4 [F Fi9, TLe{=340 THEM Sel 
25 TE9 TST 9, 11) =340 
S58 TULD, FLEET OVO, TIAL 
| SO MEINT CIT 9, TEDL) (30) 
Sb2 Lejahtl 
Sh4 [F Gh=) THEN 7a 
obo PRINT “The EVA at "SMIDO(S#,0.4) 5" is "SHIDO(CHL, 3)" "; 
SHH PAINT TEP, TL) 308K". "IT ELO, TL) 
S70 T=CINTCRMDCLIGT #1) 00= (RMD CEP soy) 
of2 IF £33 THEN S70 
34 TOP TLIST OP TL ALA? 
ob TF Ti9)Thbts3ed THEN $32 
Se TUF TLI=T Uy T1560 
ooo TédOs TH ST 10, TL) +4 
82 Tli2,Tlie]! RETURN 
S84 GOSUR 754 
O66 AR=]! PRINT"H"| "Annual Report @";¥1-2070! GOTO 598 
589 RETURM 
S90 GOTO 986 
594 PRINT "i"; 
lt a ee ee eee meen Bl 
600 PRINT "@) Captain Bf Ship @ Bank Q@Cargo @ Total @*; 
402 PRINT "§j B'O00s§ 'O00sivalue § assetcit; 
a4 PRINT * ; a"; 
404 MAX=0% FOR Bl=1 TO P9: BOSUB 724 NET 
00 IF P9CS THEN Pl=4: Lo=S! GOTO old 
610 GF P44 THEN PP=33 LO=Ss GOTO Ald 
612 Pl=2: Lo=5 
414 FOR Piz} TD P9 
blo Al=O: A2=( 
S18 FOR fi=0 TO TP /Po=1 
S20 MISA tT CL), PTL deP lL 
b27 FOR Kel 10 4 
A248 MPORZET IK POEL DP) Oh) 
626 WEXT Ky tl 
B28 SPe(Pl-1)0b+1 
620 MIsHDeM14R01,F 1) 
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432 [F WSSHAK THEM MANS: WINMER=Pi 

O34 PRENT CLO.0) WOtP It) 

OEb PRINT CLO,L2) IMT AND /10): PRINT CLO,EB) INTCBUL Pd) f)oep) 
628 PRIWT (L0,24) TNT CN2/1000): PRINT ELO,31) INT! MO) 

640 LO=LO+P? 


b42 WEIT PI 


644 PRINT (o#(01-1)0P2,0) LEFT S(O LEN INB I WL) 
445 IF Afal THEN PRIMT [22,12] "PRESS A KEV": AR=6 

h44 RETURMW 

O48 Al=1-4517,51) 95) -1507,51) 9210) 

650 O21 20071-5410,51)) 4b -519, 5090 (50 

&52 FOR T=l 10 é 

OM BULPHC dS SU LSTA) RD aS 7 S141 RL) 

636 IF ABSIG(T)13.01 THEN bbO 

O58 Pit=0! GOTO 672 

bb) DISABSIBCVGL2)! QIeABSISIT,S1)+D29B(11): TF Gk? THEN O'=02: BOTD 464 
ba? U0 

bb4 SUL, S)) SBM (G01) 90s 

bbb PULPSO C1) OC1-SGWISIT SL) RARSISIT SUI (GUT) aNT))) 

boH PUL LOORTWTIP EL) /i00*.5) 

O70 MEXT Ji IF (SAS]"* 141510 VAL(LEFTS (508, 11)) THEM O76 

672 PUVAL (MIDS (SA8, 2,11) )=VAL (RIGHTS (Sab, 21} E100 

674 SIVALIMIOS(SA8,2,91).51)=-ABS CS (VAL (MIDS (SAS, 2,199,510) 
bib SP SLSDl: St lO,Sib=vi' RETUAM 

678 PRINT "Mo you wish to visit the local bank 7 

630 BET Ab: TF Ag="" THEN aft 

HB? JF Ag="¥" THEN 488 

624 JF Age"N" THEN RETURM 

686 GOTO 50 

689 60502 718: BOSUB 724 

690 PRINT "BB¥ou have {"SINT(BCL, BLS" in the bank" 

672 PRINT C3.d) “And £'yT(11,71)5"° on the ship" 

694 IF Bl, Bl)=0 THEN 708 

694 PRIMTC7,»27]"How such do you wish to withdraw ?"! PRINT(B, 15)"£ Gonone": 
697 USRUEME ALS, 10,082 ZeVAL UAB! TF Te=bt1, Bd) THEM Tot 

698 PRINT £9,186) "TOO AUCH"? BOTD 694 

700 IF i¢=) THEN 70d 

FO? BILsBlI BEL Bib-2 

TOS TAL TH aT ULL The! 

TOs RETURM 

TOR PRINTC10,2]"How auch do you wish to deposit ?"sPRINTLLI,15)°£ j-~ + 
709 USRUEN) ALG, 10,082 Z=VAL CAG) 


TNO TF 2OTCUL TI) THEM PRINT £12,3] "You only have E'FTI11, TH! GOTO 708 


Fl2 TUL TST Tl) <i 

714 Bll, Bd) Bil, Bdp47 

Tle RETURW 

718 Bl=TL: FOR d=) 10 $9/P9: IF Bl<=P9 THEN 722 
720 Bl=Bl-F9! WELT 

Tid RETURN 

724 BCL BUI =BUL Bad OSeCYT-BIT, Bld 4(D1-B12, Bld) S560) 
12h BAZ BL=D1t BCT,Bbb]t)! RETUAM 

728 PRIWT C¥F,EF-1) "G's 

730 USRCIN) ALS MAS 

732 T=VAL (AF 

734 RETURN 

736 PUBIC "CLCSC4*: RETURN 

733 IF Sl}. THEN 742 

740 [=1: BOTD 750 

P42 TeMe INT CLSORAD LD) 45 

744 FOR J=? TO Si-l 

Th TF 1=S¢8,0) THEM 742 

748 MELT J 

P30 SB, 5li"1! RETUAM 

754 GOTO Ba? 

TSB Ik=0: FOR [d=SW TO Sa: IK=TkK+) 

TO IF S3=]] THEN 770 

Fb2 D28SORC(S CLT, SSS d TR Ped Ade, S35) S012, 190 2) AG 
Toa Mite TAT DST) 

766 PRIWT [28IK-1,37] '‘@ee" 

708 PRINT C201K.37) "F's STRS(NM) 

770 NEXT JJ: RETURW 

T?2 PRINT “SR OCCOWFIRM PF) frye" 
774 GET Ast TF Age"" THEM 774 

7s [F Ag="¥" THEM 7H 

TT8 RETUAM 

TBO IF RE=9 THEN ROPEN 

TR? IF RE=5S THEM WOPEM DAS 

7B4 FOR lad TO 128 FOR g=0 10 15 

736 IF HE=9 THEN TMPUTT Sit, J) 

TRB IF RE*9 THEN PRINT/T S(1,d! 

7) WELT J, ] 

79? FOR [ed TO 22t FOR 320 TO Ll? 

T94 IF RE=? THEN IMPUT/T Tidy 
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776 TF RE=5 THEN PAINT /T Till 

TPO WERT Oy 

BOO FOR [=0 TH 3: FOR J=0 TO 12 

Q02 IF RE=? THEN IWPUT/T BUI,J) 

BO4 [F RE=S THEN PRINT/T Bi),d) 

04 MELT J,] 

BOB FOR [=0 TD & FOR J=0 To 3 

#10 JF RE=9 THEN CNPUT/T MII.) 

Bi? IF RE=S THEW PRINT/T Ni1,d! 

914 WELT J,! 

Bld FOR [= 10 6! FOR Jeb TO 3 

BIB IF RE=9 THEM TWPLT/T Cilsd) 

@20 IF RE=5 THEN PRINT/T Clld) 

azz WEIT J, I 

O24 FOR l=0 TO 22 

@274 [F RE=9 THEM IMPUT/T NO(T) 

828 IF RESS THEN PRIMT/T WHET) 

B20 WET I 

O22 FOH Ted 10 12 

O34 1F Re=? THEN IMPUT/T TS(LO09 TSE Lene) 

B34 [F RE=5 THEN PAIMNT/T TH11,0) 

O38 WEXT | 

440 FOR I=0 TD 6 

B42 TF RE=? THEW IMPUT/T POT 

844 JF RE=S THEN PRIWT/T PIT) 

H46 WETT | 

849 FOR f=) 10 6 

B50) TF RE=9 THEN INPUT!) Bt) 

B52 EF RE=3 THEN PRENT/T QII) 

B54 WENT | 

Gah FOR t=) TO 4 

BSB [F RE=9 THEN JNPUT/T B1)) 

BAO JF AE=S THEN PRINT/'T BIL} 

Bb? WEXT | 

Bed [F RE@d THEN EMPUT/T 09,9, 99,01, 01,P9, 79,99) 09H. v4 
64 [F RE=S THEM PRIMT/T Wi D9 sR9s 09,015 01,P9, 79,59, 79 H, V1 
Bia IF RE=9 THEN INPUT/T R969) B)SlyT1)RyH3yH4, OAS 
B70 TF RE25 THEN PRINT/T R9,69,0,5).71)1,)H5,H4, DAS 
O72 PRINT “COMPLETE” 

O74 CLOSE 

974 RETURN 

Ba? $5=9] 

434 PRINT "a" 

864 FOR Lo=1 10 19 STEP 2t PRINT (LO,20) "|": PRINT [LO+L,20) "4": WEXT 
888 PRINT (11,4) "4-4 tgp pp ye 
BY) Fie Si=l 70 £9 

B92 PRINT CIMT CMG+ SQU2.57) fo) IMTUSH7 050) (5409) ALS S$, 908, 50) by 
B74 PRIRT "BBS": 

BTé ON INTCSCT ElhfSel) GOTO 898,700, 702, 708 

897 BOTO Fo4 

B9B PRINT ",": GOTO 904 

O00 PRINT "=": GOTO 904 

907 PRENT "@"! GOTO 904 

M4 PRINT "a": GOTO 906 

G06 WELT 

TO8 $153 

S10 FOR tk=! TO 3000: NELT 

G12 RETURN 

91h LO=4) Pl=2i IF T998 THEN PI) 

718 PRINT "a 

920 PRIKT (0,14) "g *pDRes* 4" 

Lh TTT 
9274 PRINT "§ SHIP | i) @ cla i 
i ee ee 
928 GOSUB S64: FOR XZ=1 TD T9: FOR S?=1 TO T9 

930 IF ST=Th THER 954 

912 TF Tio, ¥7bC7057,0) THEN 954 

934 TiS db=0 

hb SSeT(B Sih? SeeSdh SSet LaiS7-1) hha] 

959 MPEUNTU (TIS SF b 1) 30) 

940) LT=0A7 4] 

942 LB (9, STh-300KT 

944 PRENT [LO+Ls 1] LEFTS(T#(S7,01,15) 

946 PRINT GLOFL, iB] ALOGIS$, 54,4) 

G48 PRINT ([LO+L 27) Le 

G50 PRINT (ho+i.s1) AIDS(CHL 7, E19" "SRIGHTOCSTREUTILO SPP P 2) 
Ti2 LOSLO+PT: G00 954 

954 WEYT 5? 

Yio WELT KI 

9568 PRINT (24,15) "PRESS A KEV"S 

960 AETUAW 

G4 FOR t2=) TO 19 

Sha Tis TPPHCT Uhh, PEDO OI RTbO+T 19, 02] 


GAB TéN7,Ol=T40, 12) 
970 WERT Wf 

97? FOR Ti=T9 10.2 STEP -1 
974 FOR fd=1 TO t2-1 
97h TF TiO dee tat (O,k)41) THEN FBO 

QTE AMET shd)s THO, MRETIO, 4b: TiO heel iene 

SB) MELT 2,22 

982 RETURN 

OBb GaeSis SWel: Stag 

FBR EF S989 THEN Sk=99 

990 [F 5949 THEN Sr=S9a?-1 

972 IF S3y6 THEN Szel5 

994 PRONT "MGYSTEA Uran [Iron Mach Redi Comp ens’ 

P96 iF SW=? THEN Sl=2aS9- 17 

978 Lise" ely ok RNS yeh a Se 

Li Al a: La See ATES eal Tae ites Die rit 

Ifo? FOR Liel TO Sf STEP 2: PRINT (CLO.0) LO! PRIM) ELO+),0) LoSt WEY 
Li FOR Si=SW TO 9%: [F W2=) THEN PeiSjp="" 

i006 IF SW=] THEN SP=51 

1008 IF Swed THEN SP=91-4 

{O10 SCEENTIS(7,51)/5): IF SC33 THEN SC=3 

1011 PRINT (SPRZ 0) MIDS (SH) Sie) Sal, 4), ORISCIS 

112 IF S3<St THEN 1034 

LOL4 IF W2=1 THEN L032 

ible BOSUE B4e 

O18 FOR [=] TH 4 

1020 WHESTROC RUT) (100) 

1022 IF CSUR, SLPeGh+ (PCDI 1000) THEN Wee" 4 

L024 1F SUiS1h 0 THEW Whe"? "ews 

1026 IF StL 51160 THEN Wae"p "oils 

L028 PHCSTISPS(S be" [te Ws 





150 WEXT T 

1032 PRINT FSCS) ) 

1034 WEXT Si: PRINT (17,4) * ————__, ——— a 
1034 PRINT [16.4] “I8 buying | ["i"4 selling! Week sa?" 

10568 PRINT [19,4] *“t-——__I L_.___} weeeee * : BOSUB THe 


1040 GOSUB 105? 

1041 JF Sl]? THEN PRINT [23,2] "Press A’ for the rest of the prices" 

L042 [F (S93HhE(S1=9) THEM WON: BOTO Lida 

1044 Siegh: FlsO: @H=1! wie]! RETURM 

L046 PRINT (25,2) "Press °A” for the rest of the prices" 

[048 GET ASt IF A$="" THEN J04B 

L049? TheASCIAG): JE T1345 THEN bO4g 

L030 SW=9: Sr=99: GOTO 994 

1052 PRINT [20,0] "Cargo 

[O54 FOR Lo=t TO 6: PRINT (20,LO05+5) STRAITILO, TIN)! NET 

[055 PRINT (21,0) "Cash €*| TULL TIVE PRINT (22,0) THITISL)5* in "STSiT1. a) 
[O56 Wel! SE TURM 

[Oa Le="| j [ 4) Oo aes 

Pee Lae He a a em le Ay 

LOk4 PRINT "B*;LS: PAINT [2,0] Lit 

[Od PRINT (1,0) "| *pLEFTS(TIS, 213" "SMIDS(TES, 3,265" "ERIGHTOITIGO, 2S" |e 
1048 DAS=STRGIDI-S09K)+" "4A DGICH,L, bie" "HSTRRCYLI 

LO7> PRINT AS! PRINT [1,22] ")" 

Lov? J0=T} 
LOTS TF 20099 THEN d0=J0-P9: BOTD lors 

LOfh W1G=hbt 0) 

[O7B PRINT (1,5)-2NTILEM(WI8) /2)) WAS PRINT [1,39] "|" 
}O80 AG=N)] 4: GOSUR L252 
LOB? RETURN 

LORA Loe" ainda cehctieth es iteie ten eiceraeeininimtaininicie: Te 

1088 Lig=" inh eee! ” 

LOO PRINT [4,5] L&: PRINT [4,5] Lit 

1092 PRINT (5,5) "§ "4T#(TL,/ Olt PRINT CSs17#IMTCLENCTOCTL OU f21) “on © 
L094 PRINT [5,30] AIDS(5¢,4,4)5" |" 

1094 OM=i 

(a eS 

1100 Lite"§i, SHIP'S LO 

a 

b104 PRINT (75227) LO PRINT (8,22) LIS! PRINT (9,07) LI 

L106 FOR ¥¥210 TO 22! PRIWT C¥¥,22) "|": PRINT (¥4,39) “[": NEXT 

1108 L4e"}——-__, 4" 

1110 L1$-" Ht--—_1_--1.__| * 

1112 L262" }}—--4—pe—f |" 

1114 Logs" L-—---.--- = = * 

1116 PAINT [13,223 L$e PRINT Cid) 22) LOS) PRINT (29)20) Lise PRINT [22,227 Ls 
LLid PROMT (14,23) °C |liran |[ron |Mach* 

1120 PRINT 15,23] "Al> @4> <)> 4" 

1122 PAINT [loy23] "R" 

1124 PRINT (17,23) "& (Medi |Comp |Gees" 

[ize PRINT (18,232 “O]) CP) «p> ce 

L128 PRINT (20,24) "Cashi . 

1130 PRINT [21,24] "Bank 7 


é0 
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L152 RETR 1797 USRUIN) ALS, 12545 

L136 Lé=" ——--——-----_____, " 1298 Nei 1i=AS! WENT | 

1958 | bce |} ——____. 4" 1300 Tlel 

[HD Lie" LL. - t 1202 PRINT "EEBCaptains nase your ships-:" 

L142 PRINTEE, 0) Li) FOR 22210 10 18 STEP 2! PRIMTCZ2Z,0] LiSt PRINTEJ241,03) "|" 1304 FOR I=i TO T9/P9: PRIMT! FOR Pl= 10 P? 

L)44 PRINT C2241,20] "|"! REET (206 TU, TH20% TID, Ti]02 Tb, TH=08 TES TEV=LS! TM, T1)=108 TUS, TL =L0 

Li46 PRINT [20,0] Los [MOB TiT, THS25: THB ThbSdE TAF TLI=EDLs TEL, ThbsVhs TOL TSO! Th2, Th)=0 

[148 PREKT [9,0] "| - 1310 PRINT NOIPIEE" mame ship @"p1p": %3 

L150 RETURN 1311 USACIN] ALS, L2,Ab! PRINT 

1154 PRINT (20,30) * : 1312 TSUTE OF=AS! TEC Ly LPSNMIPD ES Tl=Ti4i: MELT Pi, 

E1Sa PRINT [21,30] ° : L314 FOR Bl=1 TO PO! BL BEbaO! Bl2,B1 Dl! BCl,Bib=]¥i! WELT Bit GOTO 42 

[ESB BOSUB Tid LEl6 Eei00: GOSUB L320! SU? S1)=S+AMD (195: RETURN 

L140 BOSUB 724 L318 E=Sd: GOSUB 1320: SCT, SL=10eRND IL) 8S: RETURN 

Llo2 PRINT [20,003 Tell, Til L320 V=dRWO(L)=.5)9E! YeRMD (LIE s2: Fel: BOSUB 472: IF FeO THEN 1320 

L164 PRINT (20.50) INTER 41, B11) 1322 RETURN 

Lio RETURN L224 POKESS14, IWT(Tif2+2): FORIUS0TD2SSSTEPS! POKESSI13, JUSUS 6B) eMENTEUSR TL) 

LLbB PRINT COS-(T1 33/03, 20050 E1417 53/051) ATS: RETURN isi Ag="PRESS A KEY"? FOR Xt=l TO 10 ALS=ATDO(AG, EE, 1)% PRINT C9400,0) Als 

L1fd MUSIC *"Co8e2* L328 AUSIC ""BOTOPRINT [i0,0%-1) ALS! NEXT 

L172 PRINT "i OP TIONS* 1330 RETUAR 

1i74 GOSUH 1332 L232 IF DAS="" THEM RETURN 

L176 PRINT f2,1¢) L334 PRINT (3,3) DAS! FOR 2223 TO 2+LEN(DAS)! PRINT [2,48] *-" 

1179 PRIMT (6,10) "MN. Mew bose ' 1334 PRINT [4,020] *-"! WEIT! RETURM 

1180 PRINT (6,10) "R, Recover old gaee" L338 DATA (4),¢05)422.41) Uranioas tron Ore, Machinery; Medic Supplies 

1162 PRINT [19,10] "S, Save present gape" 1240 DATA Computers); aaond Gees 

1194 PAINT 12,10) "P, Prices of commodities" L342 FOR Wf=0 TO 33 READ DSINK)E WEXT 

116s PRENT (14,10) *T, Travel printaut' 1344 FOR I=. TO dt READ COSCTE)! WERT 

L188 PRINT (16,10) "NM. Map of Star Syeteas" [346 RETURN 

$190 PRINT (18,10) ‘H. Ban: statement’ L246 DATA wal predyte li DpradynebyOyeTpelemebe ed Op edeedeeby pee Te Op de] .9 

1192 PRINT (20,10) "t, Option selection." LESO DATA By Tp Phas Pye Py Pps dpe yd Sy bya dy md Syne Syl Ged 

[194 PRINT [22,10] "!, End Game and Reset BASIC" 1352 1F LEN TAS)¢4 THEN AS=Aaeh4 

1196 GET AS: JF Ag]="" THEW IL9h L354 TEAPO 7: FOR kx=] TO LEM(AS): XCeASCUMIDSI AG, £2,1)) 

L198 CF A="P* THEN 9d4 L356 JF (C371 THEW M$=*_": aC=%C-7 

r200 IF Ag="A* THEN 8a? 158 IF MCFl THEN Ate": AC=IC-7 

1202 [F &="5" THEN RE=S: fel: a0To 772 L560 IF C37) THEM MO="8"s IL=kC-? 

[204 ]F ag="T" THEN Fla 1362 (F X6>71 THEN ASe*A2"! CK1C-7 

1206 IF AS]"A" THEN L2G 1364 AUSIC AS4LHRS URC)! Age” 

[208 IF As="B" THEN 994 Loo6 WEXT! TEMPO 5! RETUAW 

1210 TF Ag="R" THEW BO=0: RE=9: R=1: GOTO Fr? LEOE POKE 7221,UN: PORE 7222, UY 

(2? IF Age"! THEN 1348 1349 USA L4o08): END 

1214 BOND 1196 1370 KO=fs PRINT "i": PRINT [8,0] " "3 

[218 PRINT “it PRINT £10,9) "Do gow really want to start a new game?" 172 WXSINTURNDCIIGS9 Ls AGZAIDSCSS, SIR, EL). 4)) SAbeSTRECEL) 

1220 GET Aft IF Age"" THEN [220 L373 OF X1)9 THEM 137? “yr 
| $222 IF Age"¥" THEN L376 L274 OM TMT IAWDCLS5+1) GOTO 1378, 1378, 1380, bh? 384 

1224 GOTO Lit L374 SAP=SAG4"1 75": PRINT " NUCLEAR POWER PLANT DISASTER OM "SA 

[226 PRINT: PRINT " DKP DR! pyr L3?7 d0=1: 6070 1386 

{227 RESTORE: FOR Ut=| TO l4: READ Ag: MELT L37B SAS=SAG4 "ALO": PRINT © RAGING [INFLATION OW *;A4 

{278 Ros2/7T OFal5! SPebt C3=2: Ge, ti Gb=t 1379 (0-4: GOTO 1384 

1220 FOR T=0 TO i?! FOR Wr=0 TO LPs TERY, ¥bets WELT VY, OF 1380 SAS=SAS4"D75": PRINT © WEW GALACTIC RALLMAY ON * SAB 

1757 FOR Ti=0 Th 3: FOR Viel TH EP: RELY, V¥bett WETT ¥¥,E2 LEB] dJ0=2?: GOTO 1384 

(734 FOR Wet TO 42: FOR Yee TO GS! SIAN, Y¥bSOE WERT YY) [382 SAS=SAS#"ST5": PRINT * DEEP THOUGHT PROJECT ON "+ Ab 

(236 KF=3! Wedd: W9=5h! GPe1, PS: Rabi Pl=ti ¥t=2070: DAg=" 1 JAW 2070" [383 0-5: GTO 1366 

[238 FOR k=) 10 6: FOR Viel 10 3: READ MIEL, Y¥it MENT Y¥,E0 1384 SAS<SAS+"4BB": PRINT * PLABLE DOM "Sab 204 

1240 FOR Wiel TO &! FOR Y¥el TO 2: READ CLLR, Vd! WERT V¥,0R 1294 PRINT: PRINT © Urgent need for "COS IO) 

1242 PRINT “Bt 1388 PRINT £24,105) "PRESS A KEY"; 

1243 PRINT Co,0] "How aany players?  (Gm"s: ALS=" 1224507970" 1590 GET AS: IF Af="* THEN 1290 

1244 USRLTWI,ALt. 2.A% 1292 RETURS 

i246 PISVAL TAG 1594 PRINT (24,15) “PRESS A KEY"; 

1248 TF CPSeL PR IP9C1S) THEM 1252 1400 PRENT "@rs MUSIC C"CC*S PRINT (4,13) * ee eeeeeeey 

L750 PRINT! PRINT “Betweer 2 and if can play"! GOTO L243 M402 PRINT (3,13) "§ Manetfall §" 

1252 PRINT £10,0) "How many shies per player? Gees 1404 PAINT Cost) " jenaeemoeed * 

F204 USRUEM) ALA, La Ae 1405 PRINT (11,8) "Press "N’ for New Bane" 

L256 P=VAL(ASH! T9SPOONS Adett IF C1 THEM 17S? [406 PRINT Cli,2) “or "B® to recover old game fro tape" 

L258 PRINT 180) BEY ABS J=RNDULI) EF AB="" THEW 1407 

(240 IFTSSI2THEMPRIWNT"! can’t look after more than a total of 02": BOTOIZG2 408 IF AS="N" THEN PRINT “M*! PRINT (1,15) “WEW GARE"! MUS]: "A": GOTO 1227 

[Zh2 PRINT [15,0] "How many star systems” GR"; 1410 1F ag="h" THEN Aeli BP=0i RE=9s PRINT "gt: MUSIC "A" 

Lfh4 USRCIN) AL, 2,8! PRINT 141) IF AS="R" THEN PRIWTOLO,0)]"Ensure you have the tape in‘£":GOSUB7TBOs B0TD42 
| Lieb SUVALIAGHE TFISPC1 140890151 THEN PRINT "Between 1 and 15 please"? GOTOL 2a? 1412 BOTO 1407 

L248 PRINT L414 DATA Oy 0,0) 205, 13%) 22) FE yA%y 20p 2055 169525) 023) 254) 255210) 157,19, Sy dA 

1270 PRINT f14,0) "Enter langth of game in years *j 1416 DATA 175205, 022, 445 205, LA, 5p 125) 254, 210, P52 19 oy LT, LP 205) 154 

P2?2 USRCIN) ALS) 2) AR! PRINT 1918 DATA 22,955 1955.h%, 2B, 07, 1605 Oy 255 34, 12017) 2055191) 544 205, 175, 34,205,15 

12774 PRINT "MBLE takes a faw aowents"tPRINT"to build the Universe........" 14200 DATA 24) 205, 15 24s 203) 1979 205) L545 22) 4My 2055 1675 255 205, 154) 22,44, yl Te 

[2?e VISVAL (Ae) Yd L822 DATA 225 3b Oy LT Pep bey hy FT Ph Ley Vp 1G 20s 1 9 205 206, 11,254,102 

1278 SCJ, dh=05: Welt Sle?: GOSUR 447 CADE DATA AG, by PSM Fie bly Fy FFF 2a Pg 1 VT PF 2 LT Dee 1935 32) 230, 18, 19 

[280 Sle: GOSUB 4427! Stadt GOSUR ITLA L826 DATA 12,205, 18,0, 16,222, 005, 179, 9,205, 206, 11,754, 102,40, 26,254, 9b, 22,242 

178? FOR SieS TO S92 OM Si-3EINT( 151-11 /7) BOSUB 442,15146, 13518 (420 DATA 13, 42540, 204,625.20, 205, 1650, 205,12, 0,02, 20,205, 18,0, 13,4, 27,24, 186 

[284 NEXT G15 FOR G1=1 10 $9! FOR Jel TO Gs GidySLl=O% NEXT Jt TFGIDL THENL298 — (430 DATA 175471,197)4251572p.205y 1%) 3B) 205,54) 36, 205) 41,24, 4s 1572, 205,123,259 | 

1286 Teli GOTD 1292 L432 DATA 1935 2755 205, 225524, 205, LLB) 25,205, 1 27 IST 1920 Oy Dy Oe Os 205) 9,8 

1282 T=49 TNT CL40RND EL) eS: FOR d=2 10 S4-ti CF J=S(8,0) THEN L2BE 1434 BATA 40, bya, 27 

1290 NERT @ 1434 FOR f=! 10 52! READ AS! NEXT 1 

1292 S(8, 51050! S69, S5)S2702 $410,591) 44-14 WEYT 93 L438 FOR J=35024 10 S232 

1294 ALG=*"! FOR [252 10 295! ALS=ALSHCHRBIE)! NEXT 1440 READ At POKE 1,8 

1272 PRINT “ge: PRINT (6,0) “Captains - enter your oames” L4h0 NEXT J 

L296 FOR f=i TO P¥! PRINT? PREMT “ Captain"idp sae: "4 1490 RESTORE! RETUAW 
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acclaimed books from the experts! 


| }) INSTANT SPECTRUM PROGRAMMING — Tim 
Hartnell. Spoken word C-60 cassette with book 


containing many major programs, 


SPECTRUM 


Make the most of your Spectrum, with these 


to teach you 


programming the Spectrum from first steps. The ideal 
guide if the Spactrum is your first computer. £4.95. 


— 
— 


CREATING ARCADE GAMES ON THE 2X 


SPECTRUM — Daniel Haywood. Full programming 
instructions to improve and enhance your own work, 
with 17 major programs listed in full as a bonus, £3.95. 


—. 
——— 


PROGRAMMING YOUR ZX SPECTRUM — Tim 


Hartnell and Dilwyn Jones. 200 pages, more than 100 


programs, to take your through programming the 
Spectrum from the beginning. Written by Tim) 
Hartnell, the most widely published ZX author in the 


world. Recommended by PCW, Sinclair User and 


Personal Computer Today. £6.95. 


——, 
— 


INTO YOUR ZX SPECTRUM — 


When you've mastered introductory programming on | 


BEYOND SIMPLE BASIC — DELVING DEEPER 


Dilwyn Jones. 


the Spectrum, you need this oustanding guide to 
enhanced programming techniques and concepts. 


F7.95. 


( ) 60 GAMES AND APPLICATIONS FOR THE 
| SPECTRUM — David Harwood. Arcade games, 
intelligent board games, brain games and _ utility 


programs, they're all here. Just £4.95. 


( ) GAMES ZX COMPUTERS PLAY — edited by Tim 
Hartnell. Thirty great games for your ZX computer, 15 
for the Spectrum, 15 for the 16K ZX81. Only £3.25. 


Interface Publications, 

Dept, CT 

44-46 Earls Court Road, London, W6 6EU. 

Please send me the booksindicated above. | enclosef 
Name 

Address 


62 








c] (Peake ee eee ee 


Kuma Computers & aN 
| WB tesnece 





A Combination of 
Soft & Hardware 


a 
n 


aes, 


Kuma has over 500 software programmes 
covering -utility,educational, 
entertainment, word processing and other 
business requirements. 

KumaComputers are backed with many 


years of direct experience. 


PHONE NOW or SEND FOR DETAILS 
MAIDENHEAD “{@ (0628) 71778 
Kura Computers Ltd.11 York Road, 
Maidenhead, Berks SL6 1SQ 


Please tick box ier for information required, aad send coupon to: 


Kuma Compoters, 11 York Road, Maidenhead, Berks S5L6 15Q iN 
| HAROW ABI FTW ARE HA RID® ABLE SOFT ARE E 
L] smurus-1 [1] LJ newprain CJ 
Ll suarpa+sB OJ PRINTERS: 
L] osBORNE-1 O O marr 
(J epson Hx-20 LJ LJ patsy 


OST CODE Siete setae eres rereix: 
CT 
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THE WHITE BARROWS 

Somewhere amid this maze of burial chambers lurks an Evil 
Sorcerer whom you need to trap. Trouble fs, he’s protected 
by Trolls, Dwarves, Serpents and the occasional Dragon or two! 
Your magic staff will block the tunnel to prevent him 
escaping unless, that is, he outwits you. 

A real brain twister, White Barrows requires Doth brains 
and brawn from its players. it's no good just hacking 

your way through the Barrows and hoping to fail over 

the Sorcerer. Eventually you'll meet a Dragon, and 

they don’t hack easily! You'll need all your strength 

and cunning to survive this one for long. 

THE WHITE BARROWS Only £6.50 all inclusive! 


CELLS AND SERPENTS 
More monsters than you ever thought could live 
behind your keyboard. Wander the hills in search 
of gold and glory but be very, very careful where 
you tread! There are things here that will make 
your wildest nightmares look like Julie Andrews. 
Fancy meeting a Mind Fiver, for example? Or how 
about shaking hands with an Asmodeus? (You'll 
only do that once!) Treasure is here to be found 
though. . . the hard way. 

oee just how good you really are at 
adventuring with this practically unsurvivable 
fantasy. Not for the faint of heart or the slow of 
sword. 
CELLS AND SERPENTS Only £6.50 ail inciusive! 


** SPECIAL DEAL ** 
Both programs for only £71.45 aif inciusive! 


Our Adventure Series programs are available on 
tape for the folowing systems: 

Commodore VIC-20 (not available for White 
Barrows), Commodore PET, Sharp MZ-80A and 
M2Z-80K, fandy TRS-80 Model 1, BAC Model B 
or 32K Model A, Atari 400 and 800, Sinclair 48K 
£X Spectrum. 


fi se EAP: oy hog ey Logft . 
a. P. r ar are "4 


ASF Software, ASP Lid, l am enclosing my Cheque/Postal Order/Money Order 
145 Charing Cross Road, London WC2H OFF (delete as necessary) for £ ... (payable to ASP Ltd) 
OR Debit my Access/Barclaycard (delete as necessary) 


Please sendme ... tapels) of the following programs: | 

The WhiteBarrows ...............@£6.50each _— Please use BLOCK CAPITALS and include peur pestonde 
CellsandSerpents................@€6.50each NAME (Mr/Ms) 
Bothtapesatspecialprice............cenly£11.45 ADDRESS. 


Mysystemisa ........5006¢4 0006844, ,COMputer 
POSTCODE. 


TRADE ENQUIRIES WELCOME 
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Opinion: Readers’ letters 








Dear Gir 





It is trite to write of the vasi 
diminution in the cost of 
computing power over the last 20 
years. Though peripherals have 
also got cheaper, they are 
dependent on expensive traditional 
engineering disciplines and have 
lagged behind so much that the 
cost of important bolt-on goodies 
can dwarf the price of a potent 
micro. Yet they are necessary; and 
the lack of them will cramp if not 
cripple the wider deployment of 
micros. Word processor users 
need bags of nonvolatile memory 
plus a good printer, musicians 
likewise, and maybe a special 
printer at that Artists really need 
high quality nard copy — in full 
colour. 

Could yeu gaze info your 
crystal bali and hazard some 
educational guesses at the future 
of such desirable widgets, 
especially in low-cost home 
systems? Wili they need new 
fechnology? For example, a colour 
printer could use coloured pens, 
or coloured fypewrifer ribbons (as 
in some multi-coloured chart 
recorders), but might use 
something more or Jess completely 
new, such as electrophotographic 
(ie photocopier-like) devices. And 
when, if ever, will disc drive 
prices subside to a Jeve! within 
reasonable reach for a not-foo- 
serious home micro? 

On a separate topic, Mr 
Peckett referred to his previous 
articles on FORTH in his Going 
FORTH Again and so did Mr 
Bishop in his Jupiter Ace review. 
Please could you find space in the 
magazine to give the exaci 
address, ordering costs and cost of 
back issues plus the cost of 
photocopies of articies in copies 
which you may jave sold out of. 

Yours faithfully, 

Ro J, Bull 

Bath 


(“Colour printers are here already: 
Tandy marke: a lovely little four 
pen printer plotter called the CGP 
151 at about £150 and Integrex do 
a colour matrix printer that uses a 
multicolour ribbon and 

overstriking to achieve its etfects. 
The cost of dise drives is falling 
slowly but [ agoubt that they will 


ever get to under £100 in the torm 





tnat we know now. New designs 
‘ke the Sony 3° disc and Sinclair's 
Microdrives may come to be 
accepted as replacements over the 
rext few years and these should 
prove to be considerably cheaper. 
Qur back issues are generally 
advertised in the magazine but if 
there is no reference to this service 
you can write to Computing loday 
Backnumbers, 513 London Road, 
Thernton Heath, Surrey CR4 6AH. 
Tnose issues which are available 
cost £1.50 each. Photocopies of 


any article from any issue also cost 
£1.50 each and can be obtained 
trom our Charing Cross Acad 
address, but please indicate 
clearly which issues and which 
articles you want. Ed. ”} 






Dear Lit, 


Owners of UR JOIs fitted with 
CEGMON monitors probably know 
that the OUTPUT vector in PAGE 
2 is shill at S021A. If they wish to 
implement the lower case routine 
(M Williams, Computing Today, 
April 1983, p92) they can merely 
change the /ast two DATA values 
fo 155 and 255 so that the output 
reaches its original destination 
(SFF9R with CEGMON). 

However, if the top of PAGE 2 
is not being used, the routine can 
be located there so that the low 
byte of the start of the routine is 
the same as the low byte of the 
oufpul vector address. This has 
two advantages: first, only one 
PORE instruction is required 
either fo activate or fo deactivate 
fhe routine; second, when the 
routine is deactivated, there is no 
additional delay in the output as if 
goes directly fo its originai 
destination instead of indirectly via 
the end of the routine. Some may 
consider it has another advantage 
in that it leaves the bottom of 
PAGE 2 free for other programs. 

The program suitably 
amended for a UK 10] with 
CEGMON monitor is: 

l@ FOR Jeda? TO 460; READ «4 

28 PORE J,4i1NEMTiIPOKE Sa? 2 

a8 «6©GATA 281 ,.45,144,7, 2801 , Pi, led 

16 fATs 3,724,185 ,32,74,155,2553 
itis deactivated by POKE 539,255 
and reactivated by POKE 539, 2 

UK IO] owners with either the 
old or new monitors can share 
these advantages. In each case the 
routine must be relocated higher 


| 








in PAGE 2 Fer the old monitor 
the routine must be moved to 617 
(decimal!) and for the new monitor 
it must be started at /24 (decimal). 
The program should be as above 
but amended to use these locations 
and the Jast two DATA values 
given in the original article, In 
both cases the routine is reativafed 
by POKE 539.2. For the old 
monifor the routine is deactivated 


by POKE 539 255 but the new 


monitor requires PORE 539 25], 


WEMON owners will have to work 
oul their own salvation. 

Yours faitifully 

N. G. Savul, 

Ascot 


i 





Considerable interest has been 
evoked of Jate by the fact that the 


| 2X Spectrum cecepts the 


statement; 

PRIATSI a" This | the bottle Line" 
which prints on the line usually 
reserved for error messages and 
input, 

In fact, five non-microdrive 
statements accept stream numbers 
(denoted by the hash) — PRINT, 
LIST, LPRINT, LLEIST and INPUT. 

The streams referred to in 
these statements are not the same 
asin the microdrive statements, 
but are as follows. 


* © The bottom half of the screen 
# 2 The top half of the screen 
# 3 The printer 


Some statenients to experiment 
with: 


LL&T#S 

LLUEST#2 , te 

PRIMTHO;*Thies wil! Be on the printer" 
LPRINWTH2s"Ton of the screen" 

LIST eG 

INPUT sa yj "Ne difference" ae 

[INPUTWL ¢*Ho charge * ;LINE am 


Yours faithfully 
Alex Green, 
Uxbridge 





Dar Gir 


In answer to C. Y. Fung's Jetter in 
the May edition of your magazine. 

To overcome one of the 
Tangerine BASIC’s little quirks, all 
you do Is type POKES, 0 after the 
GET command, This zeros the 
display index. 


Yours faithfully, 
I. G. Royle 
Waterlooville 


The Oric-1, 48K. First, the good 
news. The Oric-I, for its 
price, compactness and power, is 


o4 
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probably the most cost-effective 
microcomputer on the market 
(despite Sinclair having reduced 
the 48K Spectrum fo only £130.00 
recently). The keyboard is 
positive, the sounds are deafening, 
and the graphics all that the home 
owner could desire. The display is 
clear and bright, and I find no hint 
of fatigue, even though I have 
spent many hours programming 
the machine, since ifs purchase 
from the Sevenoaks branch of the 
Spectrum chain of computer stores 
on 19th April this year. The 
business programs I have written 
so far run well, 

Now, unfortunately, the bad 
news. There is no way that this 
could be considered a beginner's 
computer. The [64-page manual 
supplied with the machine (serial 
number 18165) did not have the 
errata sheet included. However, 
this was requested by Spectrum 
and arrived by post with 
commendable speed soon affer 
purchase. However, the errata as 
listed in the photoccpied sheet had 
already been adjusted in the 
manual, and I can only assume 
that the sheet referred fo the first 
edition (32-page previous 
manual?). There are still many 
errors, omissions and non-existent 
explanations (eg SOUND or 
MUSIC commands appear to need 
to be preceded by FLAY 7.0.0.0 fo 
be effective, as the PLAY 
command would appear, on turn- 
on, to default fo PLAY J, 1,1, J. 
Thus, channels 2 and 3 cannot be 
baat within the SOUND or MUSIC 
statements, only channel I being 
switched on. The demo tape shows 
this, but it cannot be spotted 
immediately). 

Those coming from the ZX8] 
or ZX Spectrum would, on reading 
Chapter I] of the manual, assume 
that saving the program also saves 
any variables which have been 
input through the running of the 
program. Not so! Some variables 
do, indeed, appear to be saved, as 
typing PRINT (variable name) after 
loading will print the value of the 
named variable (string or 
numeric), You try typing GOTO 
(dine number) in order to start the 
program, though!! An error 
statement (undefined statement in 
line X) will be produced, and a 
EIST command throws up a /arge 
line number (typical!y 53313) with 
a single character following. 
Typing TRON: GOTO (line 
number) shows that, whatever the 
line number stated, the instruction 
first jumps to an even Jarger /ine 
number (in excess o/ 65,000), then 
back to the named line. The 
program wil] not run, come what 
may, unless you 
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type RUN, when all variables are 
ost. 

Ringing Oric about this 
produces the telephone number of 
Tansoft Lid., Ely (0353-2271) and 
the telephonist there will give you 
a name of Pau! Kaufman 
(pronounced Cough-man) as the 
man to talk to regarding 
programming problems. After four 
attempis to speak to him fengaged 
on phone, tied up in 
meeting, taking no further calls, 
unavailable), | was told to send a 
stamped addressed envelope to 
him, when a listing would be 
posted showing how fo save 
variables to tape: I live in hope! 

Other, minor bugs that I have 


| found are: 


PLOT, X, Y, will only plot a 
string. If you PLOT a number, or 
even a numeric variable name, the 
computer assumes this to be an 


| ASCH code, and will print the 


appropriate CHR$ eg PLOT 
IQ 10, 190 will print a d‘ at position 
10.10. (te CHRS(100)). 

IF...THEN...ELSE only 
works if ELSE is immediately 
followed by PRINT. 

A simple REM statement after 
RETURN, if the latter is at the end 
of a multi-siatement line, gives the 
error report RETURN WITHOUT 
GOSUBE. This, even though you 
give a GOS UB (line number) 
command fo reach the subroutine. 

The lack of instructions 
regarding the use of contro! 
characters and screen altributes 
have been discussed by reviewers 
elsewhere, and J will merely stuie 
here that the computer would 
appear fo take many numerical 
variables and convert them to 
contro! characters and/or 
attributes without the user being 


| aware that this is happening, until 
| such time as the screen display 


corrupts itself. 
A program such as 
18 JHPIT = 
Z@ PLOT LH,18,"°Tou have entered" 
38 0 «6PLOT 18,28, 
will convert X to CHRX) and 
print it at position 10,20 
Why does the changing of line 
30 to PLOT 10,20, STR&(X) print X 
in green at position 10, 20P 
Finally, a word about my tape 
recorder. I bought it for use on my 
original 248], subsequently used it 
for a Dragon 32, and now CSAVE 
and CLOAD programs from the 
Oric, Atno time have I had a 
prob/iem with either saving or 
loading with any of these 
machines, The recorder is the 
Boats CRZ25 fitted with DIN socket 
and jacr sockets (even a Remote 
socket for motor control), and the 
tapes I use are W. H. Smith's Cl2. 
I hope this helps someone else 
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out there in their attempts to get 


the best from the admittedly 
temperamental machine. 


Yours faithfully 

E. H. Wilson 
Technical Manager, 
RIW PROTECTIVE 
PRODUCTS CoO. LTD. 


(*The IF-THEN-ELSE problem has 


ean cured on the most recent 
i | 


Ories. . -Ba. 


Dw te 





I'm sorry to hear that there faye 
been some problems with Ultima 
that appeared in Persona/ Software 
in Spring 1983. I have done my 
best to winkle out the problem but 
since J am at the moment 
computerless I cannot be certain 
that my solution wall work. 
Anyway, please try the following: 
238 [F Bi=-22¢308 GND Y1l=7S53@ GND 
(ABSCH IKEDA CPLR) OF BBRC BIT = 
THEN FPROCILLEGSELIGOTO Lae 
368 LEAPT ( LEAPCOUNTER jaxerey 


a7@ IF LEAPCOUNTER<>@ THEN FOR LOOP=@ TO 
LEAPCOUNTER=11FROCOUT(LEAPT( LOOP? MOO FF, 
LEAPTCLOOP? DIV F) 1 BOaRO LEaPT LOOP) 
MOD ¥,LEAPTCLOOP) DIY Fie8iNEXT LOOP 


Sometimes I wonder why I use 
such long variable names! Line 


250 will make sure that the Rollers 
can't move diagonally. 


Yours faithfully 
S. Draper 
Cambridge 





Deas Cit ‘ 


A couple of amendments/ 
suggestions regarding recent 
articles. 

First, in the article on Elegant 
Programming (April 1983), p&2, 
the author says that his regressive 
factorial program wiil not work as 
first written, If one enters: 


1018) hmNed | Peter 


the program will run properly. 

Secondly, in the March 1983 
issue on p58 itis stated that the 
answer fo the ulfimale question 
will take 7,000, 000, 000, G00 years 
to compute. This is a gross error in 
order of magnitude: Deep Thought 
took, in fact, 7,500,000 years to 
compute the answer 42! 


Yours faithfully 

B. P. J. White 

Principal Lecturer 

South West London College 


(*The 7,000,000, 000,900 years 
referred to was an esiimate of the 
time taken by the Video Genie — 
assuming its 1,000,000 times 
slower than Deep Thought! Ed. *) 
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Dear Cit, 


Already the HX-20 Users’ Group 
has received exposure through 
Editors publishing information 
about the existence of the group. 
Response has been 
overwhelming, yel I fee/ there 
could be more, especially from 
magazines who have not 
participated. 

I wonder if I may request your 
cooperation in advising through 
your magazine users of the HX-20 
about the group and asking them 
fo submit information on the 
following topics; I) Their 
occupation; 2) Their use of the 
HX-20; 3) What they would like to 
see from the group. 

I thank you most sincerely in 
advance for your cooperation. 


Yours faithfully 

Terence L, Ronson 

25 Sawyers Lawn, Drayton 
Bridge Road, Ealing, London 
WI3 





| Dear Lir, 


With reference fo the letter 
published in the June issue of 
Computing Today, we nofe that Mr 
Colin Chase has mixed views with 
his Nascom 3 computer in 
implementing CP/M, We write this 
letter as we have a few answers fo 
his problems. 

Firstly we agree the NASDOS 
operating system is a first 
class, simple-to-use, disc operating 
system for the Nascom, We note 
that he is currently considering an 
80 column video card so as to take 
full advantage of CP/M. Among 
the cards he has considered is the 
MAP 80 VFC. The whole principle 


behind the design of the MAP VFC | 


has been to provide the Nascom 
owner with a cheap professional 
way of implementing CP/M on Sis 
Nascom. It not only provides full 
compatibility with the ADM3A 
terminal and the Gemini IVC but 
also allows the user to revert to 
NASSYS (Nascom's standard 
operating system) without 
incorporating any complicated 
switching. Unlike MONITOR. COM 
the VFC actually switches in 
NASSYS with the video RAM in its 
normal location and all the 
Nascom existing software will run 
with it. 

Modulated outputs for &0 
column video cards to drive a 
television generally result in bad 
screen displays. Some of our 
customers have driven the &0 
column display through a 
modulator on a television with 
acceptable results. It is, however, 






not recommended and we would 
suggest that a 24 MHz bandwidth 
monitor is obtained. 

Mr. Chase also asks the 
question regarding Superhrain's 
QD system. Some Gemini systems 
allow use of a Superbrain program 
called COPYSB, COM writien by 
David Parkinson, but this will not 
work with the Lucas Nascom disc 
system. 

CP/M has the reputation of 
being a bad operating system. 
Without exception all 
implementations of CP/M an the 
NASBUS/SQBUS systems have 
particularly good software 
incorporating good screen editors, 
efc. Once the user has started with 
CP/M there is an enormous 
amount of software available, 
which in turn makes CP/M the best 
thing since sliced bread. 

We trust this answers al! Colin 
Chase's queries. 


Yours faithfully 
M. G. Rothery 
Director, MRP 80 Systems Ltd. 






Dear fit, 


He: FROGLET Program. Thank 
you for your very prompt (and in 
computer magazine circles) very 
atypically efficient reply to my 
queries about the above program, 
which now works perfectly on my 
1,0 system. 

I have been able to SAVE and 
RUN on disc without any trouble. I 
inserted an extra line at 
2205 PAGE = & 1200 

I now play if right through 
from disc without acquiring the no 
room message. In my experience, 
therefore, there is no neea for 
crunching programs as suggested 


in your /eatlet. 
* 


Yours faithfully, 
Dr J. J. Hamblin 
Wesicliff-on-sea 






With regard to the /etter from 
Nicholas Fitten in the June edition 
of Computing Today, / hcve 
experienced no problems when 
saving‘loading programs from the 
Casio FX-702P via the FA2 
interface unit using a Sony 
['CM-757 cassette recorder. I have 
also used this machine with my 
BBC Mode! B with equal success 
and would particu/ar/y commend 
jis sturdy construction and fine 
linish., 

Unfortunately this recorder is 
no /jonger in production but may 
sill be available from some shops 
if one is prepared fo Aunt around, 





or alternatively on the second- 
hand market. 


Yours faithfully, 
Ronald A. Rankine 
Sutton 






Dear Lin, 


In your December 1982 edition 
you published a game for the 
ZX80, on page 33, called ZX 
Connect. Willit also run on the 
£481 or does it require 
modification? I have not come 
across this game for the ZX&/ and 
lam very interested. 

I also wish to say something 
about microcomputer keyboards. 
The QWERTY layout is definitely 
out as far as [m concerned. It was 
designed in the Jast century for 
fast typists who were jamming up 
the mechanical keys. 

With mos! micros you don’t 
have to release the /ast key before 
you press the next, but most 
hobbyists are not typists and I 
suggest would welcome a more 
ergonomic arrangement of the 
keys. Am I too later Are computer 
manufacturers so committed fo 
QWERTY that they can't now get 
logether and design a new 
standard layout? May I ask all 
computer manufacturers through 
your /etters page to change the 
world — or the micro world at 
feast! 


Yours faithfuly, 
P. Stiliard 
Twickenham 


(*You will have to make some 
modifications lo the program to get 
it RUNning on a ZA81 but these are 
miner and the ZX@] manual 
provides all the information that 
you are likely to need. If you think 
that the QWERTY typewriter layout 
is strange, try tc remember that it 
was invented to pnysically slow 
typists down (the old mechanical 
typewriters jammed easily) and that 
the inventor's last joke on the 
world was that the longest wera 
yOu can generate on any row of the 


| keyboard is TYPEWHITER! 


Seriously, thougn, many typists 
tind computer keyboards conlusing 


| as they have more keys and these 


are in unconventional places, 


In an attempt to standardise we 


| now have the ISO keyboad which 


is being offered as a standard 
litting to many new computers and 
typewriters, [hat, | can promise 
you Irom recent experience in 
changing from an Apple II to an 
Apple Ile, is just as confusing as 
moving trom a typewriter to a 
BAS LB.) 
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AT A GLANCE.. 


AVON 


Calston Computer Centre 
The Colston Centre, 11 Colston Avenue. 
Bristol BS1 4UB. Tel: Bristol 276619 
OPEN: 6 days 9.30 am — 6 pm (Thurs. 7 pmi 
ACT SIRIUS 1, VIC 20, TEXAS T199/4A. 
TABS accounting business systems, 


| BERKSHIRE 


icro — PRINTER 
eneral _ SPECIALISTS 
[ a V18 on IF inter qelac 
Epson eM ore frat at sto KATE in larrace tr é cables 
Hilable tor al ‘pe ilar mikeros 


6 THE BIRCHWOODS, TILEHURST, READING. 
TEL: 0734 26226 











= Churchlield Aa,, 
3 Frodsham. 
Tel: (0926) 35710 


pen: 6: ea teta! and Wholesale. Aopie |i 
Atom Sac vies aL Ne Warain Agar 2 Electr 
Saectrumn (BM re accectorio ‘ar 


Lomputer 
dunk Shop 


We ay Sell, Broak Computers & Peripherals 
TO Waterloo Rd, Wednes Halton Tel 057 420 4490 


CLEVELAND 


BRIERS COMPUTER SERVICES 
Polytechnic Bookshop (at the Poly) 
1 King Edward Square. 
Middlasborough. 

Tel: 0842 242017. 

“Everything for the Genie computer’, 





CORNWALL/DEVYON 


A.B. & ©. COMPUTERS (CT) 

Duchy House, 6 Lowe: Aylmer Sq., St. Auntell, 
Tol OF 26 64463/67337 

Primers, Oooks and 

; bry ua ferst for 

Beryice and Somnpetitive shes 


Wide. range of 


j Popular Micros, 
accasggsanras. We stock al U Aeed 





Address: 


i i eT | 


Contact (Office Use Only): 


Post To: Computamart, Computing Today, 145 Charing Cross Rd.., Lonten WC2H OEE. 
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COMPUTING TODAY 


_ PRESENTS YOUR OWN 
‘WHERE TO BUY IT’ GUIDE. 





PLYMOUTH'’s nascCOm 
DEALER 


S & R BREWSTER LIMITED 
86-88 Union St., Plymouth PL1 3HG. 
‘Tel: O752 665071 Open: 6 days. 





WEST DEVON ELECTRONICS 
15 Station Road, Horrabridge 
Tel. Yelverton (0822) 853434 











DRAGON SALES & SERVICE 


All roars Carried out inourown workeha fe 


DORSET 








mie VA 


pea aa Pei. = ; 

eee oe a 7. 

1 ata, m4 
“4 beer SRE 
aa poe oo 1, OY 
totoreen ae eee ee 
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Ye) aa HEAD 


Authorized Dealer 


ESSEX 





Won Ej 9.2.5 30) 





BEARMINSTER LTD 


34-36 HIGH STREET, BARKINGSIDE, ILFORD. 
TEL: 01-550 2333 

THE “BOOKEEPER® — A comp'ste small business 
ByYEIEM to hare alps 1 MWwoicing, stock, purchasers & 
nomisal Incl piinier, installation and tracnir a £3,750, 
Che ainchip Be nq ties welcome 


GLOUCESTERSHIRE 
Le Re 34 Bourton Rd., : 


Gloucester GL4 OLE. 
SOFTWARE FIWARE Tel: Gloucester 602919, 


éX81 / Spectrum, Mail order, Callers by 
appointment, Dealer enquiries welcome. 
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HAMPSHIRE 


40 St Gaprees St, Winchester. 
Tel: N62 68085, 
AND A 


| af Bedford Place, Soulhamp- 
ton. Tel: ‘o7raa I8899. 
OPEN: 6 days 9.5.39 


MICROCHIPS Busing ae aie b ome fs 


23 Cumberland 
| Place, S‘hampton 
Tel: (0703) 38740, (C.R.A. member) 


Open Mr Mon: Sal 9.30an-5.30pm | Sat lpi 
' a”: stock 


HERTFORDSHIRE 


NEWBRAIN SPECIALISTS 
HARDWARE & SOFTWARE 

Printers Bei ies SRINWA, JUKI ete Meni 
Tape Reco | Mail Order/ Access 


ANGELA ENTERPRISES 
Tel: Stevenage (0438) 612439 anytime 


MEDWAY COMPUTERS 
141 NEW ROAD, CHATHAM. & 
Tel: 0634 826080 

5. Closed Weds 


Open Mon-Sat 10 - 
Most computers and software stocked, 


NORTH KENT 


GRAVESEND HOME COMPUTERS LTD. 


39 The Terrace, Gravesend Tel: 047450677 | 
2% 61 — Spectrum 
ioleur Ga 


= Dragon — Jupiter — Orie 
mputer News... Software, hardware. 
bOOKS, Courses + service 





COMPUTING TODAY 
TELLS YOU WHERE 


YOU CAN SHOP TOMORROW 
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COMPUTING TODAY 
PRESENTS YOUR OWN 
‘WHERE TO BUY IT’ GUIDE. 





COMPUTER CENTRE 
‘\, 39-49 Standish Street, BURNLEY. 
\ Tel: $4299, OPEN: 6 days a week, 


Speciaists in home business oo 
/ puters. Act Sin eal Ganon Tre anaes 
* BBC Acamn/ Atoms Orie & others + 


peanpherals lor most cras 





LANCASHIRE 
AOS 


51 QUEEN STAEET, MORECAMBE. 
Tel: 411435. Also open Sundays. 
Sinclair, Gomemrradore i iM ‘BBC 4 Dragon 
Authorised dealer lor Bug-8 maging, Guecksilva 
Artic. Melbourria Ft mith Bi, “Silversott etc 













LEIGH COLOUR 
LABORATORY LTD 
Bf Chapel St., LEIGH, 
Tel: 0942 607661 
Open: 9 — 5.30. 












yA & FSOFTWARE * 


OAR 

830 HYDE ROAD, MANCHESTER. 
Tel: 061 223 6206 

Open: Mon-Fri $.39-5.30, Sat 9.30-5.00 

Full range of softwere’ hardware for mast 

micro computers. Creait cards accepted. 





SHOPS 
29 Hanging Ditch, Manchester. 
Tel: 061 832 2269 
Open: Mon-Fri 9.30am-5,30pm 
oat 105. Retail and Wholesale, 


LINCOLNSHIRE 


SHARP CENTRE 7 
16 Malville Street, | 
Lincoln. 

Tal: Lincoln 32379. 

Open: Sam-5.30pm closed Wed. 





LONDON 
| BUTESHDP comeutercano 
324 Euston Road, NW’. 
Tal: 01-387 0505. 
Open: Mon-Fri 9am-5.30pm, 
iC R. Py member! 











HENRY S COMPUTER SHOP 


404-406 Edgware Road, London W2 1ED. 
Tal: 01-402 GA22 


Open: 6 days a week. Order b 
in and see for vouteelt 







phone or call 









218 + 220 - 226 Bishops- 
Dersonal gate Ec2Mas 


C Compt apa Tel: (01) 377 1200 


“Seal Mon-Fri Sam-6pm, 
l, mile 76 Retail and Wholesale. 





CROYDON COMPUTER CENTRE 


20a Brigstock Ad.., Repel Heath 
Surrey. Tel 071-689 12 

BBC, Acorn, MewBrain, Ge nie, Orie 
Kage Micravitek Zenda Monitors, CAL 
#0, #24 4 84 Printers. Paper hibbons 
Sottware etc, atc. BUY / HIRE 


SQUARE DEAL 


375 Footecray Road, New 
Eltham SES. Tal: 01-859 15176, 

Corn Aten, Dragen, “Lean 
modo bak, Wie eu, Cred; Lyin, 
Snclar, Texas (Soltware also 
ejogkod.) 


MERSEYSIDE 


1a aX A=) 1. at % a of ET 
| ig Fi Ck 2 
} 66 LIME STREET, Dix Tel: 051 - 708 TI00 


Open: 6 days a week 9 till 6.30 


} We specialse inour own Vic 20 software, Also 
| software for Dragon, Sinclair, BBC, Acorn, 
Texas etc. Plus peripherals, 


MIDDLESEX 


L.B. ELECTRONICS 
11 Hercies Ad, Hillingdon. 

Tel: Uxbridge (24hr ans. service: 
Open: 6 days, 9.d0am-bem, Wuneh 12.75 except oat! 
Surplus equepmant, memory, ERAOMS ote, Als 
established mail order service 


NORFOLK 2 


ANGLIA COMPUTER CENTRE 


88 St Benedicts Streat, 
Norwich. | 
Tal: (0603) 29652 /26002. 
Open: 6 days 9am-6.30p n. 




















| NORTHAMPTONSHIRE 


NORTHAMPTON 
HOME COMPUTER CENTRE 
584 Wellingborough Road, Northampton. 
Tel: (0604) 22539 
Open: 6 days a week from 10 - 6 
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LOOKING FOR 
| MICROCOMPUTER HARDWARE | 
OR SOFTWARE? LOOK NO 
FURTHER THAN 
COMPUTAMAART! 


SCOTLAND 


VICT be GLASGOW 


TANDY TAS 80, VIC 20, VIDEO GENIE, APPLE 
PANASONIC, CUMANA, EPSOMETC. 














340 Argyle Street, Glasgow G2: 041 221 8958 


SHROPSHIRE 


40 Neral A laetsr POMies 
(es (Con TL yoy taal A V2 


260 Bradford St., Shifnal. Also at Bamber's Base- 
ment, Telford Town Centre. Te! Aaah 4680008 
Open Mon-Wed 9-6 ene aii 46 


aiichair +O 


One | Dealers. St vale 
vil Lragan. bel, Located a 


oSte ni ae a ‘of Shifn al 


comput erama | 


i Me ket sy. ATGCAOe 64 Poragale Stree 


Siahord 
el) Stoker: Tren Tal Staltor Ee 
(fe) cbbbel iO'TeS) 411A 


| COMPUTER MECCA OF THE MIDLANDS 


COMPUTER CABIN 
24 The Parade, Silverdale, Newcastle. 
Tel: 0782 636911 
ViC-20, 7%81 hardware and software. BAC, Atom 
Spectrum sottware 


SROY TI 

56-58 South Street, 
Eastbourne. 
Tal: Eastbourne (0323) 639983 / 70496 


| Open: 6 days Jam-5. 15pm 


24 Gloucester Road, Brighton. 
Tel: 0273-698424, 
Open. Mon-Fri Wam-5.40pm, 
Sat Sam-5.30pm. 





HOBBYIST LTD. 
3 The Broadway, Manor Hall Ad., 
Southwick, Tel: (0273) 593345. 
Open 6 days 1Qam-?om (Wed + Sal 5.30am} 


Epsom AX20 Portable Camputer, Sople lle 
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[ HCCS associates | PUT YOUR FEET UP | be pone Mi i ThicroLentre 




















533 Durham Rd., Low Fell, SHOP WITH | | 
l OEM COMPUTER SYSTEMS 
Gateshead. Tel. Newcestle 21824 COMPUTING TODAY 9-11 Regent Street, Rugby CV21 2PE, 
10am-6.30pm). Specialists in: Acorn, — Tel: (0788) 70522/3/4 





BBC, Video Genie, VIC 20, 


Y was ey 
SIR Computers Ltd. 


91 Whitchurch Road, Cardiff. 
Tel: 0222 - 21341 
B/BiC; Gace 


THE FINEST COMPUTER SHOWROOMS IM THE MIDLANDS 


YORKSHIRE iE: 


BRADFORD'S COMPUTER 
SHOP 
at Thomas Wright (Bradford) 
| Ltd., Thorite House, Laistardyke. 
Tel: Bradford 668890. 
Open: Mon-Fri 8.45-5.30, (Sat 12am) 





BUSINESS & LEISURE 
MICROCOMPUTERS 

16 The Square, Kenilworth. 

Tal: Kenilworth 512127, : 
Open: Mon-Fri 9am-5pm, % day Thur 
Hunn 1-2}. Retail and Wholesale, 





STEVE'S COMPUTER COMPANY LTD 
45 CASTLE ARCADE, CARDIFF. 
Tel: 0222 — 41905 


OPEN: Mon — Sat. 9 — 5.30 


-CARVELLS OF RUGBY LTD SYSTEM-SOFT 


3/7 Bank Street, Rugby CV21 2QE THE BEST FROM THE REST 
The Acorn/BBC Specialists 
We also stock Texas TI9S, VIC 20, Dragon 32 
Commodore 64, Sinclar 7*%41 / Spectrum, Cumena 
oriveas, Epson Printers and Books 


Freepast Ackworth rent afract WF? 7BR 
dios ock an axcalle ss ranze ol so vane ftom lasding 
ari, facturers for Soectum, De Agno! vie 20, BBC 


FOR COMPONENTS TO COMPUTERS facture a ger ve 20,8 
— = SAE for FR a gus Mail Order Orily 


" ; Have YOU hopped, jumped or swum across the rive, yet? LET 


_ No, then you can't have played our amazing Froglet game! Originally published as a listing in the April issue of 

Computing Today, the program features multi-coloured animated graphics, splendid sound effects and it's all saved 

on tape ready to be loaded into your BEC Micro. The game also includes a routine which establishes whether your 
BBC Micro has dises fitted and makes room for the program autumatically. 











The program follows the style of that arcade favourite, Frogger and you must negotiate your green coloured friend | 

across first a road populated with fast moving cars and lorries and then over the river by means of turtles and logs. 

Frogs may be able to swim but if your turtle decides to sink you'll be swept away by the current. Once across with 

three out of your four frogs you'll be able to score bonus points by catching the flies that appear over the river but 
take care that you don’t run out of time! 


All in all it's a great, fast moving game that any number of people can play and, just to add to the spirit of the thing 
the program stores the top ten players’ names so you can measure your performance, How much are we charging for this 
minor masterpiece? Just £5.99 all inclusive! 


To order simply fill in the coupon and send it with your remittance to: 
ASP Software, ASP Ltd, 145 Charing Cross Road, Landon WC2H OEE 







[al Please sand me .. .. tapels) of Froglet l enclose my cheque/Postal Sater danny Order 
for my 32K BBC Micro -_ (delete as necessary) 


FN: £...... [payable to ASP Ltd] VISA 


EN OR 
* Please use BLOCK CAPITALS and include your postcode. CT Aug 63 





Debit my Ascess/Burciaycares (delete as haceseary! 





NAME (Mer/Mers/Miss) 

ADDRESS 

Seti Aa ST _POSTCODE...... 
pop ST See eae irio est Ok eRe Saar ae Ee INERT erent to! hyieet 
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COMPUTING TODAY BOOK SERVICE 






“Learning to Use” 
anew series 1 — 





users. 


“Learning to Use” is a new series 
of books which introduces 
newcomers to the most widely 
used micros inthe marketplace. 





The books assume absolutely 
no knowledge about computers 
and the reader is shown even the 
most fundamental operations 
such as “switching on” and 
“loading a program’. The books 
lead the reader through simple 
programming and then on to 
graphics, with several programs 
which show how to achieve 
pictures and even animation! 


The user-friendly approach ts 
consistent throughout the text — 
not only are program listings 
clearly shown, but in many cases, 
a photograph is included to show 
what the program looks like when 
actually loaded and run! 


All books in the series are £5.95 


(incl. postage). — 














Gower CT Aug 83\__ 

| Order through SPECIALIST BOOKS 
SPECIALIST BOOKS, COMPUTING TODAY, i 
. 145 CFARING CROSS ROAD, LONDON WC?2H OEE , 
j SE ee —eeEeE—————————EEE i 
To be published I fataits 2c; 7p od a ea i 
| | \ Make chegues payable to ASP Ltd |enclose my cheque fort i 

Piease debit my Barclaycard | Access | | a  —————_—— 
Learning to Use the Oric 7 L  Nurrber AT Si Wie ae ia ot TL hae aT | 
Computer i NOW AVAILABLE | “[earringlo Use the PET Computer Learning tolUsethe VIC-20Computer | 
Se Sel copy ies ~— Learingto Usethe BBC Microcomputer —_ Learning to Use the 2X61 Computer 
Learning to Use the Lynx J | alates. ap each __|Learningto Use the 2X Spectrum Learning to Use the Dragan 32 | 
a incl Postage & packin j i } F : oa 
Computer Ps pageiees bs we | skal Use the Apple Il HE ‘Learning to Use the 1199/4 { 
| Learning to Use the Commodore be 
To be published i 
Piaass reserve for me, and send to me on publication my copy ies of 

f jal at £5.95 each —— Learningto Use the Orie 1 Learning ta Use the Lyne i 


READ- OUT 


| ese post & pac king! 
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COMPUTING TODAY 
Lineage: 35p per word. FN a fara. 01 -437 1002 
Semi display: £8.00 per single column centimetre EXT 282 


Ring for information on series bookings/discounts. 
Send your requirements to: 


All advertisements in this section must be prepaid, SALLY COLLINS | 
Advertisements are accepted subject to the terms ard conditions ASP LTD, 145 Charing Cross Road, 


printed on the advertisement rate card (available on request) London WC2H OEE. 





ADD-ONS sss APPOINTMENTS 
AD CONVERTER CARDS. 


B Channel 8 Bit 
For 4BiU0/P With AS 232 . 
SBitvPport * £2 interface :£54 


PRINTER INTERFACE £29 


Converts serial to Parallel! printer format 
mal PROM PROGRAMMING 50p per device 


Set up charge: Copying-FREE, Listings-"' sh per byte, Post 5Op/order. 
Sle Send for details 
Mail order cnly, UK Post included (except proms), Add VAT (UK). 


Ambitious Programmers with Big Ideas . St 
.. become a Software Mogul! . 


How? By becoming a MOGUL programmer. 


MOGUL SOFTWARE is part of a long-established home entertainment 
company with interests in video software and records. Our prowen 
national and international marketing expertise has led to many yoars of 
success, Now we are turning ow attention to games software, 
| Were looking for big thinking games programmers with machine 
) code expenence who can produce exciting and innovative ideas tar the | 
Spectrum, Vie 20, Ata, Dragon, BBC, Oric, T) 99/4 and Commodore 4, & 
For big ideas, we'll pay big royalties. Or we'll purchase your : 
programmes outright, f you prefer, we'll offer a mixture of the two. 
Then, as a sotiware “mogul”, just watch your bank balance prow as 
we market your programmes in the UK, Europe and the USA... all with 
extensive advertising support, 
THINK BIG... THINK MOGUL! 


Write to: Mogul Softworn, PO. Box 478, 
35-37 Wardour Street, London WIA 4BT, Tol 01-437 3157 


rae 


We are looking for high quality games, simulation or 
utilities programs for Atari, Commodore 64 and Vic 
20, Spectrum and Dragon. 

We will tailor a combination of initial fees and 
royalties to sult your requirements. 

We market programs in this country, and we 
have a distribution channel in the U.S.A, 

For more information contact: 


DREAM SOFTWARE 
P.O. Box 64, Basingstoke RG21 2LB. 
TEL: (0256) 25107 
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Manor Buildings 2 Manor Aow 
Bradford Weet Yorkshire 6D1 4HJ 





HI-RESOLUTION 
bayngtestha nee 

AIGA resarubon ih te ts Doere hia 

‘ea a Ba Oe oo oe calf 2 HL Peso sehicie 
Versions avi ze les "eee ri Cyr amie Ram 
Pet he 4 Fet404 Aecolumns No 
BohdG ng ot t aex OUTING regurac. | 
Supe wih last Graphix iiweare | 
Flom ar dtu ll Fitting and openahng instruc 
tic ‘£14 8.00 


SUPER ROM wis vena 


Af nigh quality prime oh rev l Board giving 
Belk oF ut lity Rom 5 “Bp sclhwore seleel- 
able!!! Allows 76 x aBK Aoms/Eproms to 


aside in (he expansion area ol pour Pik HARD 
One "Poke enables any 2 fom ms | WW 
sulable for bank switched sofware “£75. ae | AAW) bes A RE 


PET Cor 
ES nice 
Guinier 


Pets on ny MEMORY ‘EXPANSION 
FOF 


eK -32K ., ie £59.90 
LPR MRE sak iad chee Lamia ‘from E46.70 
AK-T6K : . E38.26 
40 column (12in VOU onby} tn A -emburnin 

CUMANA & MICROVITEC 

1431/MS Monitor £245 + VAT 
Dual Dise Unit for BBC 
Micro £345 + VAT 


conver Bice 
oa ey eolum yaa ope 1  a.08 

ACCESS AND VISA CARDS 
WELCOME 


4-5) ool ae hable le Bante Aur 
Telephone: 01-845 6705 





ATARI 400/800 Centronics 
Parallel Printer Intertace 
Pligs inte gira! | gacke Raguires mea 
additional saliware Erciosead all lables 
ius extension. |! O- sccket £59.88 ing 
| VAT ond P&P S.4.E, lor details. Dealer 

anguirias Wacome 
| Blackthorn Electronics 
Ardleigh Road, Deadham, Colchester, 
ESSEX. 
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MGS) poi secus Set ra ee Ar C108. 00 

Full bach. nard dy cron i4, Tab, Ese, 

Repeat, crall Up/Down. Dating 

Window Lower Case) Grshics Moda 

and Delete From] te urso", All aviilatate 
n Derest or Program Mode 


REPAIRS AND SERVICING 


FOR COST EFFECTIVE RESULTS PHONE 
ASP CLASSIFIED 
01-437 1002 


SOFTWARE GAMES 


REVENGE of the Orosophila, | TRS 80 Level 2 Genie Panic. Fast 
arcade action tor Nascom. Fast | M/C arcade game * 2 other M/C 
} synchronised aimation. * game | programs, £3.95, C. Wilson, 5 
Variations, Requires 14K at 1O00H | Durward Drive, Glenrothes, Fife 
(M1 needs NAS-SYS, NAS GAA | K'Y6 2LB. 

ROM and Cottis Blandford Inter 

face). Cassette only £4.00 | MINED-OUT, Don't tread on Bill 
Including postace, Garry Howland, | the worm 

24 Parsioes Avenue, Dagenahm 


AM SNA. TRS-80 L2/GENIE 
= SOFTWARE (16K) 


Casaethe 1: ‘lnvaders fm |, aster 
‘Aine | firme A coda ir é rua Apalia 
inci, Mac RINE: Gna ¢ apie i, Geluse and 


Fast and oefficiant répaire to all 

GCemmadoara Business Machines 

al reasonable prices, While-L-Wait 
Service whenever possible 





Plaase add VAT tothe prices shown 
al the eurrert rata 
Tele: MICK BIGNELLIor more 
details at 


MICROPORT 


| 7 Clydesdale Close, Boreham- 
wood, Herts WO6 25D. 
Tel; 01-953 8385 


TRS 80 MODEL 16 


Irwin drive with Daisy Wheel, 2 
Printer Auto Sheet Feeder. 
Manuals, Scriptst 2. Word 
Processor COBOL Compiler 
plus 10 diskette All unused 
£6400 ono. Tel 92555 53546 


SYVENiIMgs OF week plu ts 


FOR SALE 





Microtan 65 Eprom Switching EPSON HX-20 c/w  Micro- | | fate, All six pregrams on one cansette for 
Board | cassette Drive, Printer, P.S.U, and Cassette 2: Gace Defender A tast orofns- 
‘}rom 16, Soltwace conteolied 6B” DISC DRIVES, ex-equipment, | transit case. £380 ono, 01-552 eae ey He ave eae 3 with don 
natructior co. + as aS a vaankictre eee } +4 On TU la Hf con Ll % 1H wo 1, 
Se rea ore Ss working, heaubbaci and l fe atter 6.30, fast real firm a "uous a hee ey ot 8 ag ba 309 7 es 
55 assembiet wod processur | | ol, equivalent to shugart SAG An exciing game wit sound effects and 
Laroe: SAE tor dstalla F100 + VAT ine delvery, Manuals | NEW SAGE Il, twin ciscs plus zig ok programs on one cassette 
M. is: D., 7 Cedar Close, available. David Husband, 2 | RAM disk. Surplus to requirements Each cassette cists £9.95 (er beth fer £6.95) 
Gratham, Huntingdon Gorleston Road, Branksome, | Retail at £3995, to clear £39495 (+ tt 
: et MUA a Wahi Pec TEL Ca eC re oie K. MEERAN, 32 Lismore Road, 
PEia OD7. oole BHT2 INW. Phone B’Mouth | VAT). Wheathampstead (058-283) §. Croyden, 3 UnmorsMon 


rm oy Sey 
foe fed 


S003 4 
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SOFTWARE 
GAMES 


TAS-80 & VIDEO GENIE 

Dodigems [16K] ...ccccssenssied veers £OTG 
Frogger (TSK) cscstarerssseacsire coi OTE 
Genera! Ledger (DO gle (AB). £74. Ts 
PGC FR vei ceodrsadnekedemaabialepass . £R75 
Mailing List {Diak ABE) serenrtieanes £17.26 
blah (UGE eee c casa sdaabeesacaes . ERTS 
Poole (BM) ccsieeestessssesecsss ences , EF.B5 


SINCLAIR 

SOT POG si eecisessiewasprecpen econ £4.00 
Spectrum Bermuda a Trang @ (30) 
Adventure JAK). . £5.50 
ca afm :, Rant Peie re tela batts al ear Rae e £4,505 


COLOUR GENIE 
PORE cof ieriebatpeteeseisedidentareniates £7.95 
DA prices incluc de VAT & P&P) 


Always interested on programs jer ar iy oT 
the above machinas (25% Aoyaltias) 


KRICON LTD 


11 Medway, Hailaham, East Sussex 
BN2? SHE. Tel: (0329) B46170 


SOFTWARE 
LANGUAGES 


Z60/8080 Source Listing © 
Zilog Mnemonics. Full comments. 
Nice printout, mot luzzy photocopy 

£16 inc postage & packing 


DAVID HUSBAND 


2 Gorleston Road, Branksome, 
Poole, Dorset BHI2z INW 
{Bournemouth T64724 after 7pm) 





FORTH, our well 
assembler listing for 8080/2780 
GPUs is easily interlaced to most 
systems and only requires 12K of 
RAM, only £12.50. Also available 
on 8” CP/M disks £25.00, A 
Lambert, 14 Goodwood Close, 
Morden, Surrey SM4 SAW 


GO FORTH & °*: 

a 
Diy FORTH KITS 
Ingtallabon manual , 
Hew to do f+ model + deine ten + eo 
Source code isting for caw ‘eagaoy EF .O6 
BS02, fate 8808, Sno, 00, 8086 }a0dd, 
9900, i80e, GS 2FSa0Ro VaR Apole | f, 


L511, Eee 


JUPITER ACE — a yery nics FORTH mere 
£78.00 = VAT 


FULL FORTHS ON CASSETTE Spectrum 
L wt edito dul it Shu £1 
el to 


Dragon 32 + aditor: grap phiGs Ge 


me ee Engimearieng Led | 
Fe ie aa BN wer 
| Deets eg Papa 

Sigs ha 





AVAILABLE NOW 
Nas-FORTH 1.11 lor Nascar: 2 ete 
Fig-FOARTH wih FOATH-79 additions, Geen 
plate with 2480 assenbler and ecraen edibar 
Aart-Dias emulation, slack Hapleny wlility, ful 
suppor] of Nae-sve roulres, Exterghse 
manual! dull geben GK om ape £2 * AT 
PET FOATH 1.17 tor 4000 and 8000 series 
Fig¢-FORTH wih FORTH- 7s additions com 
roe roth pae tanto Tibler and screen editor 
Ram-Dise simulation for tape verseon. Stack 
maplay wily Powertl le EE Gortral wired 
Extenaive manual, Tape vesian £25.00 + 
Wa’, UDleo werslon- indluding tulorial dec 
ETS + VAT 
xFORTH lar OPH ayvslerns 
FORTH-To fer all 740 GPR ig 
Sieg m anual, “4 gbows Taolures 
Ss FoO0 VAT IGIIdInNg Tibor aac 


Fwlen. 
mo More 


Purchase of our products includes 
[ree membership of xFORTH Users 
Group, and FORTH tulonal dise or 


Includes 
range of 


tape. Purchase price 
multiple copes. Full 
FORTH books availabls 
Wnlte of telephone for mare details: 
O202 Ped re4 
David Husband, 
? Gorleaton Road, Brankiome, Poole, 
Doraet BH12 TM. 





fa 


documented 


)M57123. 





SOFTWARE 





APPLICATIONS 


MZ-80A MZ-80K programs. 
Business, utility games, educa- 
tional, List SAE: DCS, 38 South 
Parade, Bramhall, Stockport. 


007 SPY. Lets you stop and capy 
any previously unstoppable 
Spectrum cassettes, On cassette 
Pe.95. Bobker, 29 Chadderton 
Drive, Unsworth, Bury, Lancs 


TRS - 80 V/G 
ita WRITER Compiled wore pro 
ossor £12.05. Phone 242584 603 even- 
inge for detais 


SIMPLY SOFT, 109 South Street, 


East Hoathly, Lewes, Sussex, 





MZS0K/A Horserace Analysis. 
Winners galore. Cassette £5.75 


Other Sharp programs from £3.00. 


Details: CT Paracon, Moorside, 


| Woodlands, Wimborne, Dorset. 


NEWBRAIN SOFTWARE. Word 
Processor €12.95, Renumber 
£4.95: Renumber + Aem Remover 
6.95, Spreadsheet Income Tax 
Calculator £4.95, Curve Fit (fits 
10th order equation to your data 4 
high resolution plot) £4.95, These 
quality programs incorporate 
machine code for high perfor 
mance. Price includes camputer 
cassette, user guide, full program 
listing, P&P. S. Gaymer, 16/18 
Princes St,, Ipswich. 


UK101 SOFTWARE, Full colour 
and sound, Any mon. Any screen 
format. Send for list ta Dept 6, 
‘QO Skirbeck Road, Boston, Lines 
PE?1 6DG. 


PRACTICAL PROGAAM FOR THE 


SPECTRUM 


Post Office Giro A/C | ees £ 


Rates & Electrioity 4 
Sud Ald, 


Useful § BASIC 


ibe out lina 
SAE for details 


CCP SOFTWARE 
208 Cetn Road, Bonymaen, 
Swansea SA1 TJE. 


SOFTWARE: Canada's 
14/68 Arcades! Gort, Zaxxon, 
Galaxian, Defender; £16.99 
Eliminator, WN, Magic, Carnival, 
F15.83,. Pheonix, Choplitter; 
£i2.96. Free W. Processor with 
P52+. Vie 20 Compiler; runs upto 
130% faster, E24.66. TRS80 Cal, 
speech synthesizer, 100% 
software, Ce/.a/. See hardware 
HARDWARE: Canadas Vic 20 
40/80 Colm. board. Includes: W. 
Processor, Spreadsheet, lMall- 
merge: £86.33, Protessional Light- 
pens for Vic 20/64, Atari 4/8 uses: 
Games + Business + 5. graphics, 
P27.85. Purchase 6 €24.93, 
Professional Vie 20 speech 
synthesizer, unlimited vocabulary 
+ pitch + volume, EBS Be. Sp. 
editor, £6.92. Atai 418 speech 
synthesizer, £133.14. British 
cheques/P, Orders; M. Khashfek- 
ran, 2&8 Hosstr, Toronte, Ganada 
Hardware £2. p.p 
International dealers welcomed 





Atari 


FOR SALE 


SHARP MZBOK 48h plus printer 
and interlace. EI00's software 
including five languages. Under 
year old. Private sale, £750. Tel: 
01-891 3413 evenings. 


ACCESSORIES 


exe) eke So 
UK101 NASCOM TRS80 ETC, 


All single board trycro owners can 

house their boards, dise drives and 

expansions orofassionally in a 

singla case SAE for details, slate 
your mice 


BBC MICRO 


THE ONLY EXPANDABLE CONSOLE 
Also VIC DRASON ATOM ETC. 


An exoandable module for your 
micro will house disc drives. 2nd 
processor teletext adapier etc. all 
wiring out of sight within the 
console, Coming Soon a5 @xtra Soll 
an module tor @xtra “@=.0n10n5 
Yes, this console will grow with you 
Aasic console as shown £39.99 
plus £4.00 pest/pack, Send cheque 
+ VAT jat 15%) made to Silent 
Computers watching printer 
stand, can double for CDU stand 
over the micra 4 £14.99 + £2.00 


SILENT COMPUTERS 
2? Wycombe Road, 
London N17 9XN 801 3014 
24 hour ansaphone 


Mailorder onty. Viewing by apocntment 


CLUBS/USER 
GROUPS 


BBC MICRO 


ake the mest of your BEL Microson 
Out with three pushcaians writen oy ine | 
experts, LET YGUS BBS MICRO TEACH 
VOL TO PRO ill by Tin Hartnell, 
EBS wih 46 OMmpete program: 
including Grhela “THE BAL IM GF a0 
REVEALER Ay lerenn Aston Ht yniu'vea 
Taslored FOU COMPUTE ard you Wa ant Li 
OPoghess IRs 15 oe nook tf oF you Rr 2S 
INSTANT BBC MITRO MACHINE CODE 
oy Jeremy Austor. The s-oompiler ailows 
you to 8 ribet prograrrts if BASIC ard jar 
nav e them changed automatically int 
TECHKING Soo8, gaint WE a Ag ed IMmMoreaae 
Blup ba 1] tr i 


Interface Publications, 
CT, 
44-46 Earls Court Rd., 
LONDON W8 6EJ. 


DRAGON/ATARI 


Make the most ol your microcomputer 
with our proven books. 


Making the Mostol Your Dragon 32 — 
Clive taitard, wilh ower 150 pragramns 16 
781 ¥our GIragan up gmd running within 
mirubas 
Dynamic Games lor Your Dragon 32 — 
Tir e sits and Hob Young. 30 great 
games Gluding Asteroid, soace Sear 

Ravers ‘Othe lo ard Gubik's Aube £4, 95 


Making the Most of Your Atari — Paul 
Sturn Master ie sound are graphacs 
end 9elyour ari co do al eat yo want 
+ fo. Mars than 20 maior OAT BE ATR 
neuded EA,oS 

Harinell 
ormpeuler 


These books are aan of ihe T 


SUCCESS in the Fast Lane’ 


Interface Publigatons, Dep 


Ears (Couil aaa, Leadon wes be 








£5.95 | 


CLUBS/ 
USER GROUPS 


LYNX OWNERS 
Join NILUG. the National 
Independent Lynx User Group. 
Subscriptions £9 per year. 
Send cheque payable to 
NILUG, 53 Kingswood Ave., 


Sanderstead, South Croydon 
Surrey CR2 9DQ. 


Newsletter Now Available 


SERVICES 


ELIMINATE 
FAULTY 
CASSETTES 


DataClone is the first 
company ir the UK established 
specifically lor the duplication 
of Gata cassettes 

All other duplicating houses 
are audio orientated — only 
DataClone has a duplicating 
system designed fram scraten 
purely ta handle computer 
Information. 

The result? 

(areatly improved reliability in 
data transfer rates fram 300 ta 
beyond 2400 baud pre- 
viously unattainable 

All formats catered for, 
Quantities fram 100 to infinity. 

Contact us now for brochure, 

Datalone [ne first 
specialist service for computer 
casselles 


es aa: 
DATACLONE 
1-7 Harewood Avenue, 


London NW1 6LE 
Tel: 01-7239 0477 Telex: 27879 








T-Shirts for Summer! 
"Pm user friendly 
my peripherals? and many more 
£3.25 white or blue, S&S KM. | 
ONE PEA CENT SCREENS 

|? Star Lane, Greal Wakering 


Essex. 


‘FOR SALE 


Tanbug V3, 
Tanex Basil in case with ASCII 
xevooard, keypad. many extras 
Gost aver £300, accept £160 ona 
J253-865152 








“Aave you seen 
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BOOKS AND 





_ PUBLICATIONS 
PARAPHYSICS Jornal (Ru ssian 


ransiations), Psychotronics, 
Kirianograpnhy, A elip honic Music, 
Telekinetics. Computer Software. 
SAE 4 x 2", Paralab, Downton, 


DRAGON 32 / TANDY COLOR 
Now 4 — yes 4 — fabulous 
Magazines just for you! 


“Rainbow, “Color Computer News’, 
“Color Computer Mia gazine”. “Hol Co- 
paste BE EXOLUS VE LE Eurotear 

ne & Free ac i ets ed ee | 





Sf oS4 E or sampeaceny 


ELKAN ELECTRONICS 
(Dept CT), FREEPOST, 11 
Bury New Road, Prestwich, 

Manchester M25 6LZ. 

Tel: 061 798 7613 











i lam enclosing my Gheque/Postal Order/Internalional Money 
Order for (delete as necessary) £ (Made paya ae tO ASP. Ltd} 
OR Debit my Access; Barclaycard r q 
' (Delete as necessary) 
| All eipssitine advertisements must be nai for in naan. 
La. —o <<. —= an —= —_ =i — == = 
ABERSOFT......... ecavecters Se ee Peers earner ay rep are 12 
AHKTER.. Ab oh eared cre cieteats ae . 19 
BUS & LEISURE. ACen duuthntadunceewe rr ex ue enue dite SERA 51 
CASCADE ........ ee pet eli pan ope ones ager pena Ae pero pao aeiciecaea es lf 
CLWYD PERS. COMP.. eee ee A erasdtateatraca tA sek cai ese rate a techs CRESS 66 
CO RUT Ey PRG gic ecccsccdeccseescacccetacpasieaaevacvacorssaneas . 47 
COMPUTEC M PLACE ................. hie gen ARMA R iad toma esea eS 13 
CONWAY COMP. SYSTS. ..................0....0000065 Reeth Pees ena . 16 
CROWN BUS. SYSTS. REA errr eee 4 
fe) 1d Lor Rees era eee inaeesrcrercon our ein pic v inl iene) ecw eg regenera IBC 
ELITE., Tae hnla cake ters oT 
A J HARDING (MOLIMERX), Fe GSA AA LR LAMADAIAY heen ocak 5 
LI es eee eer ida abo aacel ere eerie kasi neetc wine bilcka Wea eebnay eae nan geal 13 
INTERACTIVE .. maar agi eno ek team Ree ad EH Gehan 
Lee et "le, eR ee ee Bi i I Ee ene 
KEYBOARD HIRE .......... Rea norns fea raed eben ne . 50 
WON vis vcvsctesectscacsicivexss ele ares SCEEET coiaietenvicraceitetes . 20 
ee fe he ne i OE SA, Le Ae et ee ee ree 62 
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THE MZ80K/A 


SOFTWARE LIBRARY | 


150 tithes 
Arcade: 


fm prety 
a) i | hese IM 


ie eKSiling 


Hames, and 
applications, Once only 
ship tee £10,00 ire 
wig ccinl l4day period Plu 
oY Dames FREI 
llus irated cata 


ea Mares | 


Wogue tS 

The Yorkshire Software Library, 
13 Park Top, Pudsey, 
Yorkshire LS28 6BY. 


WORK WANTED 
Silicon Office Users! 


Qualified programmer now 

avallable i DW Cont At | Ar 1th itt jny 

Stacker on 01-242 9493 for 
unodligatory discussion 





COMPUTING TODAY 
CLASSIFIED ADVERTISEMENT — ORDER FORM 

If you have something to sell now's your chance! Don’t turn the page — turn to us! 

Rates of charge: 35p per word per issue (minimum of 15 words). 


and post to COMPUTING TODAY, CLASSIFIED DEPT., 145 CHARING CROSS ROAD, 
145 CHARING CROSS ROAD, LONDON WC2. 





Please place my advert in COMPUTING TODAY tor 


‘Ady fanture 
ducational/Business | 


sera: st 
Fenda Acw for ree 








ATOM 8K VIA 


TRADE MARKS 


e Trade Marks sel out below were ass hl war [OBE by 
inciai Radienics Limited of one on Re et ath Huntingdon, C ambridge 
ahire, to Sindair Research Limited of 25 Willis "a ac Ca nhridge CB1 2AQ 
WITHOU T THE & 0 OD WILL OF THE BUSINESS IN W HICH THE NA RK 
WAS IN USE 
Number 
134407 


1074356 


| “4 Seotemb 
Sin 


Mark Goods 

SINCLAIR Electronic Caleuiatars 
MICAOY| SION Sorlahla jeleviaian 
nal inclucging 3 
St Manoeuyting arceak.ahing 
OF TOP UBe IN Wining reduced 
Kleen POF The ASurs 
resisieAces 

Aadic acd tole 

aMiNers, Gre-am 

UMHS, Bl CAG ii Cpe: 
SN SOUNG Teprodweal 


TACAN SING BOPaTAILs:. Out 


267 (ODS (or LA in Navigating 


1082319 SINCLAIR 


sooo? SINCLAIR 


FOR SALE 





exiended Sasic 


ad, WANTED. Computer compo 
ROM. software, manuals, 7E£ | nents. Test equipment. spot cash 


Creed, F110 ono, South Benfleet paid 
55806 Surrt 


Services, Camberley, 
71048 


ey. YetHey (Veo2) 6 


te classification 





issues COMMeEncing as soon as possible 


Please use BLOCK CAPITALS and include pos: codes, 


I 
| 
( 
| 
al 


Name (Mr/Mrs/Miss/Ms) Seay: = ne sddnel enevas Red: 
delete accordingly} 

Address.................. IAG ateaigey ettetn ioe toe patiee sae ykiastacas me 

oe ae PRR corer RO foe CH i ccisbarenisi 

BETH NMS a si dia sede viciendnearesadarenspatenpea ticle ectsarsas eemcrees 
Be Pe piv sca asda vaca Da ance Mari eierag CE Tee hee va ce LRrieeiaa win eaae 20 
Rar ha Cnc nat wes AS yaaa are ater eaat ios rinbeviaxbucresse peel 
MDR (INTERFACE) SESSA ATE eae Nita RA Raa RA Tha ENN RA MOA or Lae 66 
MICROVALVE..........000008. mrncege ERM ones ei ee Teelai Alcea ei B’9 
POWERTRAN CYB...,................45 vanes See Ep hoe Fee SR ee oe 2 
PREMIER PUBS............ See MRR Tae ee et ae d 
PRENTICE HALL .......... HaRe Si aie tere ea pesor ctor cea eln peepee 41 
A TE ers cr ecri races pivdadepnenkoaa yrandaccansns eeaa Caeuear aces . 66 
MSE Te CAPE EE 5 (ainda fen tile ete Lenveaderiadlavidichartecdilivtieraerh OBC 
SIR COMPUTERS .. Ahoy a Pes eae se ek eerie i ole 
SRNR RMN cites tas vievan Geer ena neah¥aeay wan cate cuiekyaeen Pyne 34/35 
MEVIGCE ATI... cic cisacc - ddakiacnarbanentdcenkareubies 42/43 
TLS aft DEP sGaeeepeioea eee bagiahe as key oer tea Paap emer AEM OE Ferg) Yo, some .c - 12 
PE 1 esicein scien kecraesvanicsies coxacsabuarcese ieee eters 2g 
SWANLEY ......... ESR Seer ee a eo Oy cee, aed Se 17 
TECHWIGCAARE, 2....06:cccccccsesccsccnceuens ea a ae eee 30 
MAUR M EN coca ce ik ceneran a neds case ae pare en eis binder arigiseeeiaaresyss 26/27 
eG aE ati cis cette eta etait da renenerete eens 74 
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APPLE “APPLE SAPPLE “APPLE “APPLE “APPLE “APPLE * 


MINI CALC — SPREADSHEET 
FOR APPLE 


Ideal tor small businesses and the self-employed 

* Can be used to plan/control your cash flow and maximise your business 
elliciercy 

* Economical and efficient — uses very little memory, leaving more space for your 
own work 

“It can do cell replication, and expansion facilities are provided, making data 
input simple 

‘ Spreadsheets can be saved on disc or cassette for re-loading at any time 

* An example spreadsheet included on every disc 

‘26 ™ 25 spreadsheet 


* Instant calculation also available 


a 










145 Charing Cross Road 
London WC2H OEE. 


i | Please send me.... tapels) — (delete as necessary) CT Aug 63 | 
Wowace ace ieeeeees for we eeeeeaeess... (State which version required). 
Postal Order] International Money Order 





wiiaad Ma Fill in the coupon and return it to: ASP Soltware 










Available for: 







THE HR1 THE FINEST PRINTER/TYPEWRITERS MONEY CAN BUY. 
THE BROTHER CROWN RANIER 
. Compatible with 
pee erence SHARP aan £795 = ; VAT 


OSBORNE 
APPLE II 
APPLE Ill 

TELEVIDEO 

TANDY 
BBC 
MIMI 
TEXAS 30/30 
: PET 
HEWLETT PACKARD 
SUPERBRAIN 


The HR1 
Bi-directional— 17 CPS— some 


features as below, but without Ir fact most computers! | 
keyboard and lift off facility. é 


SEEN ERESR SRE SSE 


| CROWW AAMIER — the leader of all intertaced daisy wheel printentypewriers. Hore s why 

| The unbeatable Crown Ranier is the only heavy duty daisy wheel printertypewriter whech runs on a bnear mater —no belts or cables to break, stretch or wear—and uses the IBM nitton and iff of correctors, 
The reliability has become legend in these days of expensive edectrone typewriter breakdowns 
CEMTAONIC — IEEE —- AS27392 INTERFACES — No external boxes — interchingeable dasywheets — yariabhe peach — three tree day wheels — automatic whole line corechon = easily copes with standard pronied 
forms — 195,000 characters ger nbbon [at least tweoe the average character length) — standard litt of corrector = a printer typewriter at the flick of a switch 
Perfection a5 a typewriter (now used by tecal authorities and mulbi-nateris), perfection as a printer 
Beware of ligniweeght, low cost machines — these can never give long term reliable service, THIS MACHINE WILL!! The professional machene 
Ask you local oompeter or ofice equipment dealer for lurther information. EX STOCK DELIVERY 


SOLE UK DISTRIBUTOR. TRADE ENQUIRIES INVITED 


> 56-58 SOUTH ST., EASTBOURNE, 
ee CROWN] susiness CENTRE SUSSEX. (0323) 639983. 
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yum tem DISKING INTERNATIONAL, FREEPOST, LIPHOOK, 
JISICING nants Gu3075R. Tel: (0428) 722563 TWX 849131 G 





MEMOREX - Memory Excellence DATALIFE by Verbatim - With Five MAXELL - The Gold Standard 

When jit comes to PRICE/PERFORMANCE, Year Warranty 

MEMOREX wrote the book. Their new Japanese VERBATIM have not become the World's favourite Maxell consistently meet or exceed all standards, 
media ls very conservatively rated, and certification floppy disks by accident. Perfect magnetic media is and have run disks underca ndlitions designed to lind 
levels ore ecsily surpassed al actual perormance, their stock in trade, and to prove | it they now otter an week pons and wear They couldn't and WOrLs won't 
Protected by a special anti-static lubricant, head unconditional FIVE. YEAR aidaniebe on all DATALIFE These diskette: ara the quietest in operation we 


ABOUT OUR 98p DISKETTES! 
WE CAN OFFER A VENDOR 
BRANDING SERVICE FOR 
SOFTWARE HOUSES 


en 
_ 
o 
o 
eZ 
a8 
3 
83 
Ll 
ae 
O 
oe 
e- 
Lod 
ts 
= 


pedormance and media life is also extended products, know. 

544" DISKETTES 5\4"" DISKETTES 5%" DISKETTES 

Certified for Single OR Double Density and ali with Certiied for Single OR Doubie Density, andall with = Cartified der Single OR Double Density 
hub ring reintorcenvent. hub ring teirdercement 44 tot media with hu ring 


PRICES EXC VAT 10-40 30-90 100+ PRICES EXC VAT [0-40 50-80 100+ PRICES EXC VAT 0-40 S080 100+ 
3461 S/Sided 468 tm Sof 5 20.90 19,0) 1.a0 ies ee 0) 5/548 toi Sof Sect 22.90 21.90 20.90 janl S/Sided 48 te: Sot Sect 24.90 23.90 22,90 
3403 S/Sided 46 tpi Lt ) Hn 4 Seer... 0:90 19.00 18.90 MOS25- 10 us 148 tp 10 Hard Sect 22.90 21.90 20.90 jay ip SSided 4a tp | C Hard Sec 24.90 23.90 22.90 
9405 S/Sided 48 tpl |G Hord Sect....... O80 18.00 18.90 ree 16 S46 tp 16 Heed Sect 22.90 21.90 20.90 j4)-16 S/Sided4eip 1GHerdSect, 24.90 29.90 22.90 


949| D/Sided 18 igi Set Sect 26.90 25.90 24.90 MDSS-0)] DS 48 ip; Soh Sect... 29.90 28.90 27.90 jap DO Siced 48 tpi Sot Sect 32.90 91.00 30.90 
4493 DySided 44 tpi 10 Hard Sect 26.90 25.90 24.90 MOS50- 4 DVS 46 ie 10 Hard Sect 25.90 28.90 27.90 owuo.j00  DSiced 4B ted }OHord Sect 32.90 31.90 30,90 
4495 Dy Sided 44 toi 6 Hard Sect, 26.90 25.90 24.90 MOS56: DVS 48 tpi 16 Hard Sect 29.00 26.90 27.80 owH-140 3096 DSiced 4A tpi 16 Hard Sect 32.90 391.90 30.00 


354 S/Sided % tpi Sott Sect .. £7.90 26.90 25.90 MDS77-Ol SS G5 4pi Soft Sweet... 26.90 27.90 26.90 = apy). py a Siena 6 toi Solt Sect 32.90 31.90 30.90 
7605 §/Sided %6 tpi 10 Hard Sect a7.30 26.90 25.90 MOST. 1. S'S Semi 0 Herd Seet 28.90 27.90 26.90 
3506 SySided %6 tpi 16 Hard Sect 27.90 26.90 25.90 MDSTT- 16 S'S G6 tpt 16 Hord Sect 26.90 27.90 36.80 wospb | GySided 96 tprSok Sect 47.90 41.90 40.90 





$50, DySided 46 tpi Sof Sect. ........ 34.00 3.90 32.8 MESS TO 36 thi Salt Sect... 36.90 35.00 34.90 
sa | bys ded 36 tpi 10 Hard Sect 34.90 33.90 32.8C MDSST. (0 ff 5 96 tn 1¢ Hard Sect. 36.90 35.90 34.90 
35039 Dy Seded 36 tpt 16 Hed S 94.60 33.50 32.90 MDSS7-16 TS 96 toi 16 Hard Sect 96.90 35.90 34.90 
4B tpi suibab le | fer 35 er 40 track operndiqon 


45 tpi suitable br 3S and 40 track operttor $6 ipl suitable for 77 or BO track operahan 


45 tol suitable be TT er BO rock epesmtion 


td wallet 


‘aE 
_— 


& DISKETTES Bg DISEETTES so welled foes 8’ DISKETTES 

RICES EXC VAT 10-40 80-90 1004 PAICES EXC VA. . 40 30-90 ik PRICES EXC VAT 10-40 50-90 100+ 
Hare Sided Dene. Solt Sect #4.80 23.90 21.90 FOS)-S000" S/5 Sites Sch waht o1.50 30,90 29,90 FEI 2 14 5/5 £iDena Sof Sect 79.00 28.90 27.90 
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ATARI PRICES REDUCED! 

We at Silica Shop are pleased to announce some 
fantastic reductions in the prices of the Atari 400/800 
personal computers. We belwve that the Atari at its 
new price will become the UK.s most popular per- 
sonal computer and have theretore set up the Siliea 
Atari Users Club. This club already has a library of 




















charge, There are also over 35C professionally writ 

you full details. Alternatively give us a ring on 01-41 

with 48K £2 O G 
cn Sha po hs @ (£35) and try your hand at programming using the @asy to learn BASIC tanguage. Or if you are interested in Sneath 
available for the Atari 400°800. The Atari is now one of the b est supported personal computers. Send NOW for Silica Shop's catalague and price list 


over 500 programs and with your purchase of a 400 
ten games and utility programs, some are listed 
aL oe ai S09 1111 
with 16K 1 49 
applications, you can buy the Atari 800 + Disk Grive + Printer together with a selection of business packages 
as well as details on our users club 
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